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Notes and Comments. 


The Outlook. 

With the dawn of a new year, it is to be hoped that the sugar industry 
will soon see some reaction from the sustained pessimism of the markets that 
has ruled during 1929 ; but for the moment that pessimism seems likely to 
continue. Locally, Mincing Lane is imsettled by the uncertainty of the 
alterations, if any, to the sugar duties in Mr. Snowden’s next Budget, due 
some time in April- More widely, the chief hope for an improvement in 
prices seems to be centred in the question whether the Cuban Single Seller 
can hold on firmly to its sugar for a sufficient length of time to force a bullish 
position on the market. And there is the repercuasive action of the American 
t6u:i£E revisions which have been hanging fire for months, but may take final 
shape one of these weeks or montlis, and with results that may or may not 
upset the Cuban calculations. 

As regards the Budget imcertainties, an attempt was made last month 
to elicit in Parliament from Mr. Snowden the chances of there being some 
alteration in the silk and sugar duties next April. The Chcmcellor declined to 
depart from the invariable custom of not anticipating the Budget statement, 
but he did promise that the next Budget would carry some scheme of rebates 
for holders of duty paid stocks. With this the market had perforce to be 
content. But whether the view will prove well-founded or not, there is a 
growing belief that since the Labour Grovemment will not find it convenient to 
part with the revenue from existing taxes, at any rate during 1930 (while it 
seems difficult to believe that they will ignore all the recommendations of the 
West Indies Sugar Commission, which from all accounts are likely to be 
decisively in favour of continuing assistance to the British sugar colonies and 
the Dominions), therefore the sugar duties will be continued more or leas 
unimpaired. If there are any modifications it seems less likely that these 
will tcdce the form of altering the Preference duties with their wider Imperied 
implications than of modifying or even discarding the preference accorded 
Home refined as against imported refined. The possibility of the latter must 
not be lost sight of, as it is purely a domestic measure. Much depends on 
whether the threat to employment at home by any such change will or vnll not 
count for more in the counsels of the Government than the problematical 
disadvantages, to the consumer, of this country being dependent on practically 
one big firm for its refining requirements. 
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As for Cuba, the Single Seller has so far remained firm and ^to paraphrase 
soxne oonunenta of a well knorwn market authority) if it has the strength to 
withhold from the markets for some months millions of tons of sugar, without 
which some St least of the world’s buyers cannot do, the aseeudaucy of sellers 
over buyers may be broken, and the initiative for the transaction will pass to 
the buyer, who will necessarily bid the price up. On the other hand, if Cuban 
resistance is broken, other world producers will be bound to give way too, and 
sugar may experience further low records. 

There have been rumours in the European press of a new Brussels oon> 
ference to be held in the near future } and anticipation, less or more intelligent, 
credits it with the probable presence of a Dutch “ observer ” and with an 
intention to formulate a combined action against Java sugar. But Lickt 
discredits these rumours and avers that the only real fact is that the next 
conference will probably be held at Brussels, but neither the exact date nor 
the programme has yet been settled. 

The Rate of World Increase In Consumption. 

IVIr. J. Humbert, of Magdeburg, in a recent Circular draws attention to 
some figures of world stocks and consumption increases that have lately 
appeared in the Deutsche Zuckerindustrie. A study of these figures arrives at a 
6 per cent, increase in World consumption for the last campaign. F. O. Light 
found for the twelve European coimtries which he regularly surveys an increase 
of 4*7 per cent., and Dr. Mikusch for the whole of Europe (including Asiatic 
Turkey) one of 4*03 per cent, or (excluding Russia) one, as it happened, also 
of 4*7 per cent. General approval seems to have been expressed with 
Mikusch s intimation that the reaction to the restriction of the European 
consmnption duiing the war is now coming to an end, and it seems advisable 
to reckon now on pre-war increases of 3 to 4 per oent. (advisably not above 
4 per cent.) rather than on any 6 to 7 per cent, increase such as has prevailed 
during the last six or seven years. This view is strengthened by the 
that Light’s September/October consumption figures for regularly controlled 
Europe show a decrease of 3 per cent., while the U.S. consumption also falls 
below expectations. The German organ found for 1928-29 a world production 
of 27,467,000 tons and a world consumption of 26,827,000 tons, giving an 
increase of the visible stocks of 630,000, i.e., to 4,760,000 tons ; while for 
1929-30, production is estimated at 530,000 tons lower, i.e., at 26,927,000 
tons. 

A hypothetical increase, remarks Humbert, of 3 per cent, in consumption 
for the whole world (representing about 800,000 tons) would—with the 
existing low level of prices—^probably fall short of general expectations, yet 
even this would make good last year’s 630,000 ton increeise of visibles, should 
the world crops actually txim out to be 530,000 tons less. This latter figure 
happens to be about the average of the deficiencies calculated respectively by 
WiLEETT & Gray (328,000) and Facts about Sugar (750,000). The difference 
between them is well known to be chiefly due to divergent opinions concerning 
the Cuban and British Indian crops. The authority of Wiixett & Gray is 
above dispute but their more moderate figure of deficiency is not as yet 
corroborated by other expert opinions, and they seem to be alone in fore¬ 
casting a Cuban crop of 4,900,000 tons. In Cuba, we gather, the prevailing 
estimate is at present around 4^ million tons, with 4,700,000 long tons as a 
possibility. 



HoMHI Mi 6MilMlitt« 


Tid Erltifli Rirfifiliig Inittctry* 

Th» Budget of li2S« m k well knowni proved m godaetid to the Britifdi 
refitiitig induetr^Ti for it hae oeueod the importe of foreign refined praotioAlly to 
oeoee. Aa a oonaaquenoe the home refinera have boao able to aet l^eir housea 
in ordeTi keep their refineries steadily at work through the year, and employ 
a good deal of extra direct or indirect labour* This has been all to Uie good> 
and the results are well refiected in the annual accounts and report of 
Messrs. Tate Sc Lyle (summarized on another page) which seem to have been 
satisfactory to workers, shareholders, and even to consumers. 

The only query that occurs is prompted by the consideration that the new 
fiscal monopoly h^ enabled the leading refiner to buy up one rival refinery 
after another, till now Messrs. Tate Sc Lyle virtually control the refining 
trade in this countiy. It was natural that they should seize the opportunity 
to secure control of Scottish refineries which were either closed down or faced 
with imcertain outlook; but their acquisition of the Faibbib refinery at 
Liverpool (at a price said to be over half a million) wsis dictated by a desire to 
prevent a foreign rival doing the same, and so securing a good footing in 
the British refining trade. As it is, there is now very little sugar produced or 
refined in this coimtry that is not in the hands of Tate Sc Lyle. Whether, 
then, it is good for the sugar trade at large that so complete a monopoly should 
be in the hands of one firm is a matter that is agitating a good many minds 
in the trade. It has certainly curtailed very seriously the freedom of trade 
in the sugar broking business (as witness the cessation of operations of the 
oldest firm of sugar brokers in Glasgow), and Mincing Lane as a whole has had 
every cause to resent the changes which the 1928 Budget has forced on them, 
in particular on the smaller firms. But viewed from the national point of 
view the chief criterion will centre round the question whether the consumer is 
likely to suffer from so important an item of food being in the hands of one big 
producer instead of in those of a number of competing firms. There is no 
indication as yet that he is threatened, but the situation is one that will not be 
free from anxiety, and it will doubtless receive the close attention of political 
and economic critics. 

The Uifitad Kingdom Beet Crop* 

Although somewhat hindered by the excessive rainfall during November 
the lifting of this season's beet crop in England was carried through with 
sufficient expedition to keep the fckctories fully employed. The absence of 
early winter frosts this year has been an advantage. Reports on this crop 
have been almost uniformly good as regards condition and sugar content, but 
the later lifted roots weie generally not so clean. The acreage under beet 
showed the marked increase of 30 per cent, over that of 1928, or a total of 
232,000 acres, and was the largest on record. The sugar content has also been 
high, averaging about 18 per cent., while the yield per acre of washed and 
topped roots is likely to be about 8 tons or much the same as last year, and the 
tot^ production of roots will be in the neighbourhood of 1,860,000 tons. 

For the coming season farmers have contracted with the factories to 
grow 315,000 acres, or an increase of 83,000 acres. In view of the fact that 
the present subsidy of Ids. per cwt. less 5s. lOd. excise duty will be further 
reduced after next year to 6s. 6d. lees excise duty for the final three years of the 
Subsidy period, this increase in acreage may be considered gratifying, and 
confirms the view that the farmers are finding the beet crop one of outstanding 
merit in these days of depressed agricultural conditions. The factories wiE 
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indeed be more or less pressed to their full capacity* which will assiet th^m In 
working on the most economical basis they are capable of* But under the 
influence of the Tate & Lyx*s regime in this country, there is an increased 
tendency to abandon white sugar production and be content with the pro* 
duction of raws. In any case, there seems no inducement at the moment to 
embark on the construction of additional factories, although the available beet 
«mas in the country are by no means 3ret suppled with the minimum number of 
factories that could be economicaUy fed. 

American Sugar Periodical Amalgamations. 

A development of some interest in the sugar world is the amalgamation 
of the three leading U.S. sugar periodicals into one publication. It may have 
been questioned whether there was ever room for so many, but it seems 
evident that since sugar prices dropped some seasons ago to an imremimera- 
tive low level, the incentive to carry on three rival publications has gradually 
lessened. The death some years back of Mr. Dymond, the proprietor of the 
Lmiiaiana Planter, left that paper in the hands of his daughter, Miss Dymond, 
who carried on the publication till this siunmer, but then sold the pa|>er to 
Mr. Bussell Palmer, a New York publisher of technical periodicals. Mr. 
Palmer, it appears, was also offered and purchased the monthly. Sugar, and 
amalgamated the two papers from the November issue of Sugar, retaining the 
latter title as the continuing one. Not content with this acquisition of two of 
the sugar publications, we now learn that Mr. Palbieb made an offer for 
Facta about Sugar, and the proprietors of that journal (which, it turns out, 
was not an independent organ but the property of the U.S. Beet Sugar Associa¬ 
tion) would appear to have ewjcepted, for it is armounced that from January 1st 
Facta about Sugar will absorb the other two papers and be published from the 
address hitherto associated with Sugar. 

Some of the facts of the case have come out in the course of investigations 
by a Committee of the United States Senate into the extent of propaganda 
operations in the States, in connexion, we assume, with the “ lobbying ** 
that has taken place in American political circles over the various clauses of 
the new Finance Bill, Our Paris contemporary, the Journal dea Fabricanta de 
Sucre, has taken the trouble to wade through the official Hearings before a 
Sub-Committee of the Committee on the Judiciary United States Senate,'* 
of which some 1600 pages so far have been published, and flnds much in them 
both entertaining and unedifying with regard to the operations and manipu¬ 
lations of various parties concerned with the sugar question in the U.S., 
including the Cuban sugar interests. Inter alia, the ramiflcations of certain 
periodicals came up for examination. The Journal in its last issue remarks : 
“ We notice, for instance, that it was admitted that . . . Facta about Sugar 
is not and never has been an independent paper, being the property of one 
of the aliases of the United States Sugar producers, that it has always been 
conducted at a considerable loss, and that very large sums indeed had to 
be provided by those interested, both beet and cane, in the United States and 
its overseas possessions.” If this is the case, then it seems a not unfair 
inference that the sponsors of this paper which must have served them pretty 
w^l have latterly thought that the cost of subsidizing it was proving an 
excessive drain on their resources and that the limelight thrown on the case 
by the Senate enquiry was some inducement to curtail the outlay hitherto 
accorded it. Anyhow, the Beet Sugar Association would appear to have 
thought the present opportunity afforded them of di^osing of the paper too 
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good to be lost, so the latter has changed hands and absorbed the other two 
sugar publioatiozis under a new proprietary. It will be interesting to see on 
what lines the new publication will develop, for it seems a foregone conclusion 
that if it is to be made to pay, and is not subsidized as hitherto, certain 
characteristic features on its news side will need to be curtailed* Each of the 
three publications now merged had its own special line, and which of these are 
retained will probably depend on the degree to which the new combined paper 
is to maintain an independent character. 

West Indian Sugar Crop Reports. 

The following is the gist of Barclay’s Bank Reports on the British West 
Indies during the three months ending November. Ba/thadoa ,—^Weather 
conditions on the whole have been seasonable during the quarter, with 
trequent showers. The new sugar crop is making satisfactory growth and 
presents a vigorous and healthy appearance. An output of approximately 
80,000 tons of sugar is estimated for next season by the Department of 
Agriculture. Trade which is usually slack during this period has, this year, 
l>een exceptionally dull, mainly as a result of the poor return obtained for 
the last sugar crop and the unfavourable market outlook for the next. 
Trinidad .—Excellent weather conditions have been experienced hero during 
the quarter, and the young ccmes have been progressing favourably. In 
some districts appreciable damage has been done to the canes by the first 
and second broods of the froghopper pest, but elsewhere the infestation has 
not been serious. Exports of sugar for the year to August 31st last con¬ 
stitute a record at 80,661 tons, compared with 72,678 tons and 39,962 
tons during the corresponding periods in 1927-28 and 1926-27 respectively. 
Jamaica .—During the period under review this island, generally, has been 
favoured with excellent redns which should prove very beneficial to the crops. 
The canes are reported to be looking well and the yield of the new sugar crop, 
the reaping of which is now due, is expected to be up to the average. Jamaican 
sugar planters have shown great interest in the visit of the West Indian Sugar 
Commission. Leeward Islands —^The rainfall in Antigua and St. Kitts during 
the three months has been inadequate and the sugar canes, which ecurlier 
benefited from the August rains and were in healthy condition, have latterly 
shown signs of suffering from the continued hot and dry weather. Otherwise, 
the prospects for next crop seem favourable. British Ouiana .—^The yield 
of the end of the year crop now reaping is reported to be very good and 
original estimates are likely to be exceeded. The weather of late has been 
seasonable, having been hot and very dry. 

Over-Production Remedies, 

Dr. W. E. Cross, Director of Tucuman Experimental Station, Argentina, 
writes sensibly of the sugar situation. Limitation schemes in nearly all 
cases have failed, because of insufficient co-operation, but other more rational 
means are possible. A super-production crisis will solve itself, firstly, because 
owing to low prices business will become impossible for the less economically 
run concerns, these being forced to stop manufacture. At such a time as the 
present it behoves factories to increase their general efficiency, and lower their 
costs of production by exercising more control, stricter superintendenoe of 
manufacture, and better general management, not to out down their stafEs, 
and employ lower salaried, less efficient men. Secondly, super-production will 
tend to cure itself, because when the product is cheap more will be consumed. 
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But further than this, thore is not a country where by suitable “ campaigns ** 
the eonsumption of sugar could not be increa8€Ki, campaigns consisting not 
only of paid advertisements, but also of the distribution of interesting items of 
information on the value of sugar. Manufacturers of products, as jams, 
sweets, etc., using sugar largely, should likewise take part in such propaganda. 
Then an important matter is to increase new industrial uses for sugar, as 
suggested by M. A. Vivikn,i viz., as a preservative, instead of salt, for making 
pure lime from dolomite, for obtaining pure zinc carbonate from impure 
calamines, for the production of acetic, lactic, formic, citric, tartaric and other 
acids, as well as other organic materials, and in other direct ways. Much 
might be done in this direction, concludes Dr. Caoss. 


Argentine Production Decreasing. 

According to the Monthly Review of the Bank of London A South America, 
the Argentine sugar crop of 1929, the reaping of which ended last October, 
shows a considerable r^uction as compared with that of 1028, the total 
quantity of sugar produced being round about 327,000 t^ns, as compared 
with 376,000 tons in 1928. Assuming that consumption is up to the 1928 
figure of 350,000 tons—and in all probability it will actually exceed it—it is 
possible that the fiosition as regains the local market will improve, though 
the November quotations of S3* 10 paper per 10 kilos on wagon at the mill for 
moist granulated, and 83*70 for refined (pild) are decidedly low. But taking 
the long view, there is good reason to expect that in course of time the diffi¬ 
culties of the past three years will be removed. According to the estimates of 
Messrs. E Tomquist & Co., Lt^l., ex|)orts for the coming year are expected 
to be about 23,000 tons, and taking the stocks on hand at the beginning of 
June as 233,000 tons there will be something like 630,000 tons available for 
home consumption. This estimate reckons the internal consumption for 
1929-30 at 360,000 tons, which means that there will be a balance of 170,000 
tons to be carried forward to 1930-31. 


Kiddekminster Beet Factory. —Kidderminster Factory is dealing with a 
record crop of beet this season from some seven counties, including the more distant 
Oxfordshire. It has now nearly reached the 14,000 aomage figure which corresponds 
to the existing capacity of the plant. 

Sugar in Alberta.— The expansion of the sugar beet industry in southern 
Alberta, Canada, is such that it is likely that a second factory will be erected before 
very long. In 1929 the crop of beets was 20,000 tons more than in any other year 
since the industry started five years ago, and the 1930 crop may prove more than the 
existing factory at Ra 3 unond can handle. 

Formosan Cost Figures. —The Japan Sugar Trade Beview gives the following 
figures for the cost of production of Formosan sugar, which includes raw material, 
expenses of material, cost of manufacture, selling expenses, and management expenses: 
1926-27, 12*06 Yen per picul; 1927-28, 9*88 Yen ; 1928-29, 9*35 Yen; 1929-30, 9*16 
Yen; 1930-31. 8*60 Yen. The last two years are estimates. 


SuoAB Federation's New Chairman.— The Sugar Federation of the British 
Empire, the body which comprises the associations of cane sugar producers through¬ 
out the Empire (namely Australia, South Africa, Mauritius# Inma, British Guian# 
and the West Indian Islands), the British Refiners* Association, the Canadian 
Refineries and the British Empire Sugar Machinery Manufacturers* Assooiatitm 
(and was mimnally the Sugar Section of the British Empire Froducers* Organization) 
at December noting unanimously elected the Rt. Hon. hr 8. Am«y, M.F.# as its 
Chairmfin for 1930. _ 

'^BiUi^'AnoerChim.] 29 ^' 421 .'^ ‘^ "' 
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Annual Repott and Meeting. 

The net profits of Taxjb A LyiiB Ltd. for the year ending September 30th 
last showed an increase of £161,730 over the previous year at £386,682. 
After allocations to various reserves a dividend is paid on the ordinary shares 
of 16 per cent., as against 12 per cent, for the previous year, and £59,417 is 
carried forward. The following table, published by the Financial Times, 
gives the financial results for the past three years. 



Sept., 1927. 

Sept., 1928. 

Sept., 1929. 

Net profit. 

£429.665 

.. £724,852 .. 

£886,582 

To reserves . 

100,000 

260,000 .. 

300,000 

Pref. dividend. 

71,500 

71,500 .. 

71,500 

Ord. dividend. 

8% 

.. 120/„ .. 

16% 

Forward. 

£45,223 

£41,135 .. 

£59,417 

Issued capital. 

4,412,000 

.. 4,412.000 .. 

4,412,000 

Debenture stock. 

500,000 

600,000 .. 

500,000 

Creditors . 

772,108 

.. 1,065,915 .. 

832.217 

Bank Loans. 

2,256,000 

.. 2,046,000 .. 

3,210,000 

Reserves . 

1.392,353 

.. 1,726,233 .. 

1,946,838 

Fixed Ahaeta . 

4.602,219 

.. 4,618,845 .. 

5,344,754 

Investments. 

2.630,219 

.. 2,703,799 .. 

•1,864,413 

Stocks . 

1.636,519 

.. 1,649,902 .. 

2,619,111 

Debtors .... 

843,6i4 

.. 1,042,300 .. 

1,510,614 

Balance Sheet Total .... 

9,550,670 

.. 10,095,825 .. 

11,366,356 

At the annual meeting the 

President 

(Sir E. W. Tate 

Bart.) outlined 


the progress the refining industry in this country has achieved since the 
Budget of 1928. During the 17 months following that Budget the industry 
has been able to expand to such a degree that it can now not only take care 
of the whole of the country’s present requirement of refined sugar without the 
need to import any foreign refined, but there also exists a considerable margin 
of reserve to provide for any increase in consumption. Altogether, 1,300,000 
tons more raw sugar has been imported for refining purposes during that 17 
months, as compared with the corresponding 17 months’ imports prior to the 
1928 Budget; of this, the beet factories have accounted for 250,000 tons. 

The increased turnover achieved and the uninterrupted working of the 
refineries has naturally resulted in costs of production being lowered, and 
Bir Ebnkst Tate claimed that the consumer had benefited not only in the 
Budget reduction but in the lowered cost of production; for whereas the 
world’s market price of sugar had declined 4s. 3d. since April 1928, the refined 
selling price had been lowered by 58. l|d. per cwt. Tats A Lyls’s profits 
are reckoned to represent considerably less than one-tenth of a x)enny per lb. 
on the sugar they produce. Meanwhile foreign refined sugar has been practi¬ 
cally driven out of this country. 

Sir Ernsst Tate added that there was an increase in the number of beet 
factories at home turning out raw sugar only. There have been latterly four 
producing wholly raws, and in addition Felstead and Wissington are following 
suit, and Tate A Lyle have contracted to take the output of all six of these 
factories this season. As regards the other refineries, he mentioned that 
since the firm had taken over Messrs. Walker’s refinery at Greenock it had 
been running to full capacity and showed satisfactory results on the year’s 
working. Then there was the purchase of the Fairrib r^Snery at Liverpool, 
which was now being run in conjunction with the existing Liverpool Tatb A 
Lyle refineries and with satisfactory results also. 


«»Xnolii4ii»g Qovemme&t tocafitlM, eto#, £l,274,S0d. 
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Tli« Sugar Industry in Brnnil during 1929. 
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In ihe northern States of Brazil the sugar campaign finished with the 
of September* but the States of Bio de Janeiro* Minas Qeraes and 
S, Paulo, Just to mention the most important of the southern States, con¬ 
tinued working and probably would not finish their milling before end of 
November. According to all probabilities the raw output of this year will be 
one of the greatest ever seen, being for Pernambuco about 6,500,000 bags of 
60 kgs., for S. Paulo 1,600,000 bags, for Rio de Janeiro 1,200,000 and for 
Sexgipe (the most important of the smaUer producers) 800,000 bags. In 
detail the accompanying table gives all official data up to this moment 
available about area planted, mills run. and output delivered. 

Table I.—Gbogbaphical Distribution of Can* Plantation and Sugar 


Production in Brazil. 

Total Industrially 

Number of Acres Cane Saw in these mills 

State Cane planted i prodnoed mlUs Sugar produced 

planters Tons run8 Tons (2000 lbs.) 

Alagoae. 1386 .. 79,900 .. 1,960,000 .. 6— 9.. T 

Bahia . 6694 .. 64,700 .. T .. 24— 6 .. 16,000 

Minas Geraes . 22,782 .. 313,000 .. 2,936,000 .. 3— 2 .. 22,000 

Pernambuco.. 3966 ..128.000 .. 4,480,000 .. 62— 3 .. 330,000 

Rio de'Janeiro. 6537 .. 44.400 .. 876,000 .. 36— 6 .. 72,000 

S. Paulo . 9766 .. 117,600 .. 4.358.000 .. 16— 2 .. 96,000 

Sergipe . 626 .. 109,000 .. 4,080,000 .. 6—61 .. 48,000 

Other States . T .. 232,000 .. ? .. 38— 0 .. 16,000 


more than more than 181—78 more than 

Totals. 62,000 .. 1,088,600.. 18,689,000 .. 269 .. 699,000 


The weather conditions throughout the sugar districts have been 
exceedingly favourable this year, especially during the maturing period when 
cane needs plenty of sun and well distributed moisture. Since the area of 
cane planted has not been increased more than 2 J per cent, compared with that 
planted in 1927, the actual surplus of production is due to higher yields of the 
cane varieties ; slowly but unceasingly the majority of the planters have come 
to realise that the varieties of cone used up to now, and which are unselected, 
must be replckced by selected varieties. Among such special varieties those 
recommended by the East Java Experimental Station outstond—^in Brazil 
as elsewhere called POJ canes. According to the best information available, 
the acreage covered by the more important cane varieties is given in percentage 
in the following table, showing the ratio of the same varieties in 1926 for 
comparison. 

The principal reason for the introduction of Java cane is its immunity 
from most of the diseases common in Brazilian sugar plantations—^mosaic, 
gummosis, red rot, top rot, bark rust, and some other pests—^but compared 
with the old varieties (among which are some handed down since the sugar 
industry became the principal means of livelihood among the ecurly colonists) 
the Java cane is more resistant against cold nights, which is very important 
for the central highitods of S. Paulo ; it has a shorter vegetative period, 
lives ^ree to four times longer, but is thinner and harder than the other 
vaneties, thus needmg 15-26 per cent, more labour for cutting. This is the 
main reason why many planters still refuse to grow it to a greater extent. 
Actually about 46 per cent, of all plantations are infected with one or another 
of the diseases mentioned above, half of all cane being totally lost. 


1 Round figures; exact ones not available. 

8 let figure: Complete mills; 2nd: nnt comp l f t e mills. 
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Tabus II* —Appboxhcatb Aobeaub oovmjsD by soafx Canb Vabxbtibs, fbb obmt. 


Kma Of qaitb 

Al. 

HQ. 

Po. 


BJ. 

8P. 

88. 

Other Statesl 

Preta 

1025 . 


,. 25 

.. 30 


30 .. 

35 .. 

50 

. .predominant 


1929 . 


.. 22 

.. 26 


30 .. 

25 .. 

60 

. .predominant 

Boaa 

1926 . 


.. 10 

.. 15 


25 .. 

22 .. 

10 

. .very frequent 


1929. 


.. 10 

.. 13 


22 .. 

15 .. 

10 

. .very frequent 

Bisoada 

1925 . 

.20 

.. 20 

.. 25 


5 .. 

7 .. 

20 

. .rarer 


1929 . 

. ? 

.. 16 

.. 17 


6 .. 

4 .. 

20 

? 

Sem Pelo 

1926 . 


.. 8 

.. 10 


T .. 

15 .. 

? 

? 


1929 . 

. T 

10 

.. 10 


? .. 

12 .. 

T 

T 

Cayanna 

1925 . 


.. 10 

.. 6 


25 .. 

? .. 

20 

..very seldom 


1929 . 

.20 

.. 6 

.. 5 


15 .. 

? .. 

15 

. . decreasing 

POJr Cane 

1925 . 

. t 

.. 10 

.. 6 


6 .. 

10 .. 

— 

•. occasionally 


1929 . 

. 5 

.. 13 

.. 8 


? .. 

14 .. 

? 

.. increasing 


Although a great amount of theoretical work has been done to discover the 
intrinsic causes of these diseases, only a very few convincing facts have been 
elucidated ; it seems that on granitic-gneissic soils any of these diseases 
spreads more easily than on the diabasic soils of yoimger geological periods ; 
whether the greater amount of assimilable mineral constituents of these 
soils is responsible for it, is as yet an open question. 

As there is no legal means to compel the farmer to destroy his infected 
plantations, and as, generally, the infected can© is left on the root, it may be 
anticipated that certain of these diseases will never disappear in Brazil. 

However, the fact that mechanical soil cultivation is finding its way into 
the sugar fields (very slowly, to say the least) is also responsible for the greater 
output per acre. But manuring is still something of a novelty to most of the 
planters, although exhaustive missionary work is done by the agricultural 
departments of the States and the Union. 

Tlie technical equiiiment in more than 90 per cent, of the mills remains 
on almost the same basis as a century ago. Only some eighteen or so mills 
can be styled completely modem, where generation of heat from the fuel, the 
efficient o]>eration of the crushing plant, the clarification of the raw juice, the 
study of the thermal balance in heating, evaporation, crystallization, and 
msulation against radiation losses, are given due attention. All other mills 
on a close survey show an overall thermal efficiency of not more than 25 per 
cent. The available heat from the bagasse is far from sufficiently explored, 
since air-preheaters, economizers, and superheaters are very seldom yet to be 
found, and since almost 85 per cent, of all steam engines run at pressures not 
above 150 lbs. which involves the use of lines of steam piping of great diam¬ 
eter with the unavoidable consequence of great heat losses. Since there are 
actually 259 mills running—181 complete ones and 78 not complete, i.e. 
without multiple evaporators, an import value for 1928 of not more than 
£11,000 for sugar machinery and mill equipment shows the stagnant state of 
technical development, even if we suppose a big amoimt of machinery to be 
fumiiffied by indigenous makers, mostly at Kio, S. Paulo, cmd Recifd. 

As far as statistics show, the coimtries exporting sugar machinery to 
Brazil are as follows : United States, Germany, Great Britain, Netherlands, 
Czeoho-Slovakia, and other countries; a wide field for business offers itself 
both in machinery and in chemicals for the different stages of sugar making. 

1 Abbreviatlona mean: Alagoas, Minas GerasL Pernambuco, Bio de Janeiro, S. Paulo, Seigips. 

Tha balaneea to 100 per cent, are made up by diaerent varieties of cane, such as Taquaia, Haatelga, 
Duqaeaa, Caimlnha, Blephante and otbers. 


9 












Janvabt] Th« IfittrnatlDiiai fiagmr Joumti* [i^30* 


The o]d*8tyle production method is the cardinal point of the sugar 
problem in Brazil, since it governs the exorbitantly high cost of the commodity 
for the native consumer. Figuring production costs in Cuba mills as being 100, 
that for S. Paulo nulls is equal to 222, that for Pernambuco 210, and that for 
the best sugar mills in the State of Rio 234. Brazilian sugar being generally 
inferior in preparation to Cuba, Java and Philippine sugars, any competition 
in foreign markets at a positive profit is precluded, and the only, way out of 
this critical position for the Brazilian producer was, up to a short time ago, to 
look for help from Government in the form of official protection such as 
has been organized for Cofiee. But the detrimental consequences already 
experienced with that unsound and artificial protection indicate what will 
happen if a commodity like sugar, which cannot easily be kept m stock for 
many months, should be protected in this way. Undoubtedly the inland 
consumption could be increased considerably, but only if prices decrease 
sufficiently; then also, the industries which use sugar as raw material would be 
induced to increase. The Government of Pernambuco strongly advocates 
the abandoning of all plantations of low output, the application of a certain 
amount of cane as food for cattle, and the most strictly enforced prohibition of 
any new plantations. But since farm crops cannot be readily re-created when 
once abandoned and since the Brazilian farmer loses confidence in his activities 
when he is interfered with by limitations and prohibitions, this policy seems 
wrong. The Federal Agricultural Department tries to interest the sugar mills 
in the larger application of spirit as a substitute for gasoline in motors, hoping 
to put to use in this way a great amount of inferior cane. Certainly much 
money which goes abroad for purchases of liquid fuel would be free for other 
purposes, but many technical improvements have yet to be made before spirit 
can be employed satisfactorily as a substitute for gasoline. 

Finally, it may be mentioned that American industrials are seriously 
considering the manufacture of building-board from prepared bagasse in 
several places in Brazil. Tliis industry certainly would do away with a great 
quantity of inferior cane, but would on the other sid3 increase the production 
cost for sugar, since the bagasse used industrially has to be replaced by other 
fuel of higher price to rim the mills. 

Due to speculative manosuvres directed by a S. Paulo sugar industrialist, 
the inland prices for Ist Crystals have fluctuated between £1. 168, Od. and 
£1. 188. 6d. per bag of 60 kilos f.o.b. S. Paulo, and between £1. 11s. Od. and 
£l. 12s. Od, f.o.b. Recife. The exportation from June to November, 1929, 
amoimted to 219,658 bags, the average prices being : Ist Crystals £1. Is. 6d., 
Gran-fina £1. lOs. dd., ** Demerara ” 198. 8d. per bag. Alcohol was sold at 
2*4d. per litre f.o.b. Recife or Santos or Rio. 

Fin SuoAB AT Greenock.— What is said to be the first cargo of raw sugar to 
reach Greenock from the Fiji Islands was landed at the beginning of December, and 
consisted of 7600 tons. _ 

Alcohol Produotion in Argentina. —According to the Report of the Bank 
of London & South America, the production of alcohol in Tucuznan to September 
30th last WM 12 million litres. The sugar mills have considerable stocks in hand, and 
fiscal deposits are replete. The current price is 8 cents paper per litre, without duties, 
but for the time being there is only moderate demand. 


Maxwell Crusher-Shredders. —We learn that Messrs. Stork A Co., of Hengelo, 
Holland, who were recently granted a licence for the manufacture of the Maxwell 
patent shredder, have secu]^ the order for a 36in. X 84 in. Maxwell crus^r-shredder 
whi^ will operate this oomi^ season at s.f. Tjomo), Java. . We understand that the 
milling plant of this factory is of the largest size in that island. 
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UiltixatioA of CertalA Nttro^oa. Compounds by 
the Sugor Cane.* 

By h B- PABPQ. VUk; P}p,A«r.8«, 


I, —I|f7iU>Ptr£a70l7* 

During the early days of scientific research, the importance of nitrog^ 
as an essential plant food constituent became apparent. It is only in recent 
times, however, that we have learned about the forms in which nitrogen may 
be assimilated by plants. Thus, it has been found that plants may absorb 
nitrogen, not only as nitrates, but also in the form of ammonitun compoimds 
such as urea and other amides, amino acids, etc,^ * • But our knowledge of 
the whole subject is not quite definite, as one may judge by the statements 
made on this matter by authorities such as Sir A, D. Hall, Hall, while 
admitting that, under conditions when nitrification is slowed down or at a 
standstill, “ the higher plants doubtless take in the nitrogen they require as 
ammonia yet states that “ if ammonium salts are to feed the plants they 
must be nitrified.”* 

It has, however, been demonstrated that some plants are not as well 
adapted to ammonium as to nitrate assimilation.* Thus, some plants are 
only capable of taking their nitrogen as nitrates ; while in others, the age of 
the plant seems to have a marked influence on the plant’s capacity for 
ammonium assimilation. 

Bearing in mind these facts, an investigation was carried out by the 
author with the view of determining the following points, namely :— 

(1) Whether the sugar cane is capable of obtaining its nitrogen require* 
ments from compoimds other than nitrates. 

(2) If so, what will be their efiects on the plants, as comparcHl with nitrate 
nitrogen. 

II, — Procedubb. 


Investigations such as the present can obviously only be carried out by 
growing the plants under culture conditions ; that is, in a medium where the 
disturbing influences of chemical and micro>organic activities are absent* 
For the present experiment, the w'ater-culture method was adopted in pre¬ 
ference to the sand-culture, as the former also gives the opportunity of 
cliecking the reaction of the solutions used. 

The plant material for the culture work was obtained as follows : healthy 
sugar cane stalks were cut into pieces at the intemodes, in such a way that 
eacli piece contained one bud or “ eye.” All these seed pieces w'ere then 
allowed to germinate in a moisture-chamber. After one week, 18 of the best 
were selected for the experiment; these belonging to the varieties US 1679 
and C 10. 

Each plemt was hung from a cork pad which had a hole in the centre, then 
placed in an 800 c.c. beaker, measured and numbered (from 1 to 18). In 
order to give them a preliminary start, all plants were kept on distilled water 
for a week, then their respective nutrient solutions were given to them ; two 
plants being allotted to each treatment. 

The nutrient solutions were made of a ** basal ” solution, which was the 
same for all plants including the controls, and of a nitrogen ” solution, of 


^ This iMper to an abstract of a theato aabmitted by the author to the Faculty of Loutoiaita 
Unlvtiflty In June, 1027. ^ ^ o 

1 Lawbb and GHWSRT : Jour, Rm Agr. S 

I Bmnnm, W. and Mona, 8. A.: ” PiaoUMl ^- 

8 OMBN, Vegetoble Physiolo^,** 1000. 

« Halt., A. D.: ** FerUUien and Manure^ p. 221,1020. 

Hall A/bf \ ” The Soil” p, 1020. 

« QooDALi, 6. 1.: Fhyslolagieal Vol. 11. 


. Soc,, 1815, xii, 1-40. 

1 Plant Phyaiology, 1208. 
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which the controls were deprived. As ^own in the table below» basal solu* 
tions comprised aU the elements essential to plant growth with the exception of 
nitrogen; while the nitrogen solutions were made of more or less the same 
weight of that element, but in different forms. The mixture of baaal and 
nitrogenous solutions was diluted to 1000 o.c. with distilled water, and then 
given to the plants. Nutrient solutions were prepared fresh in this form 
every five days, during the whole run of the culture work, 

Tablb 1 . 


10 0 . 0 . 
10 0 . 0 . 
10 0 . 0 . 
1 o.c. 


Basic Nutrients, 


Calcium Phosphate [ 0 aH 4 (PO 4 )|] 
Magnesium Sulphate (MgS 04 . 7 H 40 ) 
Potassium Sulphate (K 4 SO 4 ) 

Ferric Chloride (FeCl^.OHjO) 


with 0*0010 grms. of it in solution. 
„ 0*0008 grms. „ „ 

„ 0-0020 gnns. „ „ 

0-0000004 grms. 


Total: 31 o.c. of basic nutrients, per litre of nutrient solution. 


Nitrogenous Solutions, 


Plant Ko6. 

•1. 2, 
3, 4. 

10 c.c. 

Controls (no nitrogen) 

Sodium Nitrate (NaNOy) . 

with 

0*001123 gnns. of it. 

• 5 , 6. 

10 c.c. 

Sodium Nitrite (NaNOj) . 

»» 

0*001284 

♦* 

ft 

7, 8. 

10 c.c. 

Ammonium Carbonate [(NH 4 ) 2 .C 04 ] 

>» 

0*001072 

ft 

tt 

•9,10. 

10 o.c. 

Ut®a [CO(NH»),] . 


0*001120 

9 t 

ft 

11,12. 

60 c.c. 

Alanine [CH..CH(NH,)COOH] .. 

»» 

0*001126 

ft 

ft 

•13, 14. 

60 0 . 0 . 

Leucine [(CH,)2.CH.CH,.CHNH,.COOH] 

0-000867 

ft 

tt 

•16,16. 

60 c.c. 

Aspartic Acid (HOOC.CH,.CHNH,.COOH) 

0-001127 

ft 

tt 

•17,18. 

60 C.C. 

Guanidine [(NHslf.C.NH]. 


0-001360 

ft 

tt 


Most of the nitrogenous solutions used in the experiment were made of 
compounds which are representatives of the various phases of the nitrogen 
cycle in the soil. Thus urea, a waste product of animal metabolism, is 
readily hydrolized in the soil into ammonium carbonate. The latter is 
known to be attacked by the ** nitrosomonas organisms and changed into 
nitrites, which in turn are transformed by the ** nitrobacter into nitrates. 
The amino acids, leucine, and alanine are typical products of the ultimate 
decomposition of proteins, and aspeutic acid, the chief constituent of the 
nitrogenous content of the sugar cane. Three of these amino acids have been 
selected, because of the evidence that only some of them are beneffoial 
to plant growth. As to guanidine, this compound was included in the test, 
in order to study the amount of resistance of the sugar cane to its toxicity. 

At every change of solutions, colorimetric determinations were made of 
the pH, of the new and used solutions, as well as measurements of the height 
of the growing plants, and the number and length of their leaves. These 
determinations were supplemented by notes on general appearance, and 
photographs at the start and completion of the culture work. 

After twenty days of growth in the nutrient solutions, practically all 
plants had developed their shoot roots and, as it was noticeable that the cane 
plants had so far obtained their nutrients from the seed pieces rather than 
from the solutions, it became necessary to separate the shoots from the seed- 
pieces, in such a way that their roots were uninjured. 

At forty days, unavoidable troubles compelled us to stop the culture 
work on the plants that were feeding on amino acids and guanidine. These 
plants were then measured, photographed, weighed, dried, and analysed for 

total nitrogen by the Kjeldhal method. _ 

*CAn«§ of tbe US X679 vaxlety. 
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The remaining plants were kept for a fortnight longer and then treated 
aa the previous ones. Therefore, they were tested for eight weeks in the 
nutrient solutions and the total period, from the start of the germination to 
the conclusion of the experiment, was nearly ten weeks. 

Ohiervatione .—^The only difficulties experienced with the preparation of 
the solutions were two, as follows. The very slight solubility of aspartic acid 
in distilled water ; this was got over by the addition of a few c.c. of caustic 
soda, when it dissolved readily. The very high alkalinity of ammonium 
carbonate, which produced a precipitate: this precipitate re-dissolved 
after the solution had been in contact with the plant roots for a while ; but 
the high alkalinity of this solution prevented the assimilation of sufficient 
iron by the plants feeding on this compound, and they became chlorotic. 

The growth of fungi in the amino acid solutions seriously interfered with 
the development of the plants on these compounds. In fact these solutions 
only remained clear for some hours, while the other nitrogen solutions proved 
at all times to be extraordinarily free from fungous infection. The quality 
and concentration of the basal solutions employed appeared to be entirely 
satisfactory to the sugar cane. 

As to the general appearance of the plants during the culture work, it may 
be of interest to report the following. 

(1) Remarkable differences occurred, particularly in their root-systems ; 
these differences being cultural as well as varietal. Ccmes of the C 10 variety 
proved better adapted for culture work than the US 1679, owing to the tap¬ 
root character of their system, which rendered them freer from the develop¬ 
ment of mycelia. In spite of the fact that all roots were protected from the 
effects of light, their colour varied from pure white to dark pink. Urea had a 
marked effect in the early production of set roots, and yet the development of 
shoot roots was considerably delayed imtil the seed-piece was cut ofi, then 
these roots developed at a remarkable speed, their colour being pure white. 

(2) In most cases, the lower leaves of the plants grew longer than the top 
ones, and often failed to dry out and fall as the plant grew; this being pfurticu- 
larly the case with the controls. The leaf sheaths of plants that fed on amino 
acids were abnormally large in proportion to the length of the leaf blade. It 
was also noticed that some plants were inclined to stool from very early age ; 
the sprouting buds being removed as soon as they appeared. 

The colorimetric determination of hydrogen-ion concentration of the 
different solutions was carried out as a matter of interest and the results 
are here recorded. 

Tabzjd n. 

Summary of Hydrogen-ion ConceniraHon of SoluHone, 


Plant 

Source of 

Solutions when 

Solutions after 
S days* 

Solutions after 5 dasrs* appli¬ 
cation to the plukte : 
at Beginnins at Bnd of 

Kofl. 

l^ltiogen. 

prepared. 

storage. 

of experiment. 

experiment 

1, 2. 

Controls . 

.. .pH 6-4 

,pH 6*4 

, ,pH 6*4 

. .pH 6-6 

8, 4. 

Sodium Nitrate .. 

6*4 

6*4 

6*4 

7*0 

6, 6. 

Sodium Nitrite .. 

6*2 

6*2 

6*2 

7*2 

7, 8. 

Ammonium Carbonate 8*0 

8*0 

8*0 

8*4 

9,10. 

Uw* . 

6*4 

6*4 

7*0 

7*2 

11,12. 

Alanine . 

6*2 

8*2 

7*2 

7*6 

18,14. 

Leucine . 

6*6 

7*8 

6*6 

.. 6*6 

16,16. 

Aspartic Acid 

6*8 

8*0 

8*2 

8*2 

17,18. 

Guanidine. 

.... 8*2 

8*2 

7*2 

.. 7*2 

It is worth noting in the above table :— 
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(1) The Blight aoidity of most of the solutions used. 

(2) The great increase in pH on storage of amino aoidB solutionsi duo to 
the action of fungi (Nos. 11-18). 

(3) The action of plants towards bringing the pH of their solution to 
neutrality (by selective absorption) was particularly noted at the and of the 
experimentt as seen on plants Nos. 1* 2, 3, 4» 5t 6» 9, 10, 17> 18. 

(4) The action of fungi (towards alkalinity) combined with that of 
plants (towards neutrality) is best seen in Nos. 11, 12, 13, 14. 

(5) The high initial alkalinity of the ammonium carbonate solution, 
which the plants were unable to lower (Nos. 7 and 8). Incidentally, it is 
curious to observe the great difference between the pH of this solution and 
that of its closely related compoimd, namely, iirea. 

III.—^RS!StrLl?s. 

The results of the present investigation were judged on the basis of data 
obtained from various determinations carried out during and after the culture 
work. We cannot attempt to present in this paper a full report on them and 
we limit ourselves to a short- account of each of the following items. 

(1) Development and rate of grotvth. 

As previously stated, periodical determinations were made (every five 
days) of the “ height ’* of the various plants ; using for this the distance from 
the base of the growing stem of each plant to the tip of its highest and longest 
fully developed leaf. The average figures thus obtained of different pairs 
receiving the same treatment, when set out on a curve, led to interesting 
observations. The curves of development of plants which received inorganic 
nitrogen and urea (Nos. 3-10) were grouj)ed separately from those receiving 
amino acids and guanidine (Nos. 11-18). 

Group I.—Plants of the first named group showed a remarkable uniform¬ 
ity in height during the first two weeks of the water-culture work ; excepting 
those on nitrite which remained below the rest. After that period, the plants 
on urea and the controls showed a very great incr€)ase in height while the rest 
followed their reg\ilar course until the seed-pieces were cut off. After that 
operation, it was natural co expect the stoppage of growth of the cane plants 
which could not assimilate the nitrogen of their solutions, and hod to rely 
entirely on the nitrogen stock of their seed-pieces. Such was the cose, the 
controls ceased to grow as did the plants on ammonitmi carbonate, although 
in the latter other factors had a marked influence in causing this. Subse¬ 
quently, and up to a fortnight before the end of the experiment, many irregu¬ 
larities were noticed ; most plants showing a very severe, but temporary, 
reduction in their rate of growth, while the nitrite plants began to recover 
very rapidly. During the last period of the culture work, the majority 
showed a remarkable increase in height, with the result that, at the end, 
plants of this group could be classified in the following order :— 

(a) Those on nitrate, which were the highest. 

(6) Those on urea, which followed them closely. 

(c) Plants on nitrite, which hcui shown at the end an appreciable increase. 

(d) and (c) The controls and ammonium carbonate plants, which had 
altogether ceased to grow. 

Group II.—^As to the other group, namely, the plants which received 
amino acids and guanidine, their development was very slow and Well below 
that of the controls, being very similar to that of the nitrite plants in the other 
group. After the seed-pieces were cut off, the sets grown on the three amino 
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aoidB, which had so far developed well together^ took diflerent courses $ the 
leucine and aspartic add plants kept on growing, while those on alanine 
showed a definite reduction in rate of growth. When the culture work on 
these plants had to be stopped, they were standing in the following order. 

(а) The controls, which in spite of the fact that they had ceased to grow, 
were the highest. 

(б) and (c) The leucine and aspartic acid plants, of practically the same 
development. 

(d) Those which had alanine. 

(e) The guanidine plants, which showed by far the poorest growth of all 
the plants. 

The data on the “ rate of growth ” were obtained from the differences in 
height in consecutive periods, and graphs were plotted for the two groups. 
The determination of the “ rate of growth ” proved to be useful and interesting 
and both groups followed quite closely the same course. 

On the whole, there was a very sharp increase in the rate of growth during 
the first week of culture work, which was followed by an equally sharp drop 
till the 12th day, when this drop became less severe for one week. The 
reduction then again became accentuated till growth stopped altogether. 
When this stage was reached, plants were separated from their seed-pieces 
and the graphs showed that the rate of growth went up again, but very steadily. 

(2) Total Leaf Length. 

The above determinations, having been based solely on the measure of 
height, ware obviously subject to many errors. Thus, plants of equal height 
showed considerable variations in the number and size of their leaves, varia¬ 
tions which could not be indicated in the height measurements. 

In order to represent the development of the plants with a higher degree 
of accuracy, the measure of height was supplemented by what is here called 
their “total leaf length.” This vas determined by measuring the length 
of the blade of each leaf that was alive and fully developed in each plant, 
and by adding together the figures thus obtained from all the leaves belonging 
to the sum 9 plant. 

The following table was prepared by taking the average “ total leaf 
length ” numbers of every pair of cane plants which were subjected to the 
same treatment. 

Table III. 

Average “ Total Leaf Lengths.'* 

In centimetres. As compared with control 

Nos. of days of growth: 45 60 55 45 50 65 


Controls . 

... 143-5 (6).. 

191-0. 

. 202-6 (6). 

. 100-0. 

100-0. 

100-0 

Sodium Nitrate . 

... 185-0 (7).. 

260-6. 

. 365-6 (8), 

. 128-9. 

136-8. 

. 180*9 

Sodium Nitrite. 

... 139-5 (7).. 

167-0. 

254*5 (8). 

97-2. 

108*3. 

126-2 

Ammonium Carbonate .. 

... 116-5 (6).. 

1840. 

. 224-0 (7). 

. 80-6. 

96-3. 

. 110*0 

Urea . 

... 174-0 (6).. 

237-5. 

. 303-0 (8). 

. 121*2. 

124-3. 

. 160-0 

Alanine. 

... 86-6(6).. 

— . 

— 

. 60-2. 

— . 

. — 

Leucine . 

... 133-0 (6).. 

— . 

— 

. 92*6. 

— . 

. — 

Aspartic Acid . 

Guanidine. 

... 126-6 (7).. 

— . 

, — 

. 87-4. 

— . 

. — 

... 690(4).. 

—■ . 

— 

. 48-8, 


. — 


The brackets indicate the number of developed and living leaves. 


Bemarks on the above Table ;— 

(a) Plants may stop increasing in height without ceasing their leaf 
development. Thus, the controls showed a slight increase in their total 
leaf length when they had ceased to develop in height. 
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(b) Gieat differences were observed in the height of plants which had 
practically the same leaf length ; such was the case with the plants on leucine 
and the controls. 

(c) The very remarkable growth of the nitrite plants in the last period 
was also reflected in the increase of their total leaf length. 

(3) TFeigAto and Total Nitrogen Content. 

The dry and green weights and the total nitrogen content were deter- 
mined in each of the cane plants, at the conclusion of the water-culture work 
(the analyses were made on samples taken from the stem and leaves of each 
plant after they had been thoroughly mixed). The results ai’e shown in the 
following Table, where figures represent the averages of each pair of plants* 

Table IV. 

Welghte in Per Per Cent. As compared with controls, 

grms. Cent. Nitrogen in Per Cent. 

Dry Green Dry Dry Green Weli^ts Nitrogen 
matter, matter, matter, matter, matter. Dry. Green. Dry. Green. 


Controls . 1*667.. 7*187.. 20*26,. 0*1104.. 0*022870.. 100*0.. 100*0.. 100 0.. 100*0 

Sodium Nitrate .2*082.. 15*980.. 18*66.. 0*2296.. 0*042806.. 191*6.. 222*3.. 207*9.. 191*8 

Sodium Nitrite. 1*876.. 9 677.. 19*67.. 0*2049.. 0*040072.. 120 2.. 133*2.. 179 1.. 186*8 

Ammonium Carbonate .. 1*269,. 6*606.. 22*47.. 0*2828.. 0*064860.. 80*9.. 78*0.. 290*0.. 266-1 

Urea . 2*803.. 18*124.. 17*66.. 0*3514.. 0*063789.. 147*9.. 182*6.. 284*9.. 818*2 

Alanine.0*666., 3*640.. 16*98.. 0*2642.. 0*042098.. 86*2.. 49*2.. 267*8.. 188*0 

Leucine.0*667.. 4*082.. 16*80.. 0*2800.. 0*040937.. 42 8.. 56*7.. 217*8.. 182*9 

Aspartic Acid .0*602.. 8*192.. 18*86.. 0*3888.. 0 064437.. 88*2.. 44*4.. 806*8.. 288*0 

Guanidine.0*683.. 2*679.. 20*58.. 0*2874.. 0*049900.. 84*2.. 36*9.. 210*5.. 228*0 


Observations, — (a) The comparison of the figures on green weights with 
the corresponding figures on “ total leaf length ” (Table III) is paiticularly 
interesting, as it shows a close relationship, especially with the total leaf 
length figures at the end of the culture work. However, the comparison 
between the weights of alanine plants and those on aspartic acid was an 
exception, as the latter, while weighing less, were much better plants al¬ 
together. 

(6) The turgidity lacking in the controls, the chlorosis of ammonium 
carbonate plants and the toxicity in the guanidines have largely contributed 
towards these treatments having the three highest percentage figures of diy 
matter content. While there are some striking differences in these {per¬ 
centages, they are all below the averages found by other investigators on 
analysis of sugar cane stems and leaves^ (in all cases, over 26 per cent, dry 
matter in mature cane stalks), but in the early period of growth a relatively 
high dry matter content can only be attributed to conditions such as those 
foimd in the treatments above mentioned. 

(c) In connexion with the subjects investigated, it is of the greatest im¬ 
portance to observe that the precentages of total nitrogen, on the basis of 
■dry matter, of plants which received nitrogen as ammoniiun compounds, 
was always liigher than those of plants whidi had their nitrogon as nitrate or 
nitrite ; but in this case again, the highest figure, namely 0*36 per cent. N in 
urea, was below the average total nitrogen foxmd by others in analysis of sugeur 
canes grown \mder field conditions. For example, the percentage nitrogen 
in dry matter was estimated :— 


by Browne and Blouin* as 0*68 per cent, in stalks 

by Maxwell* as 0*20 per cent, to 0*69 per cent, in stalks 0*52 per cent, in leaves; 
by Agee and Haluoan* as 0*68 per cent, in stalks and 1*70 per ocj^t* in leaves; 

The unusual conditions of growth found in culture work are undoubtedly 
the chief cause of such differences. 


1 Agbb and H^uoax : La Bxpt* Sta., Bull 91. 
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(d) The figures in the Table prove that the high chlorosis suffered by 
plants treated with ammonium carbonate cannot be attributed to a laok of 
nitrogen in these plants. 

(e) The great differences found in the comparison of dry matter weights 
with their respective percentages of nitrogen content lead us to believe that a 
plant may assimilate a certain nitrogenous compound without deriving any 
benefit from the absorption of its nitrogen ; such being the case of the sugar 
canes which received alanine. 

(4) Summnry of ResuUa and Discussion, 

(a) Controls, —^Their nutrient solutions having been deprived of nitrogen, 
the control plants were suffering from nitrogen starvation at the conclusion 
of the culture work. This condition was noticeable, not by any yellowing 
of the foliage, but by the lack of turgidity of the leaves, the presence of red 
spots in them, an excessive root development and the fact that the plants 
had stopped growing. The red spots were not due to any pathological cause, 
but were a symptom of bad nutrition, also connected with the abnormal root 
develoj^ment ; this condition having been observed by Shtve^ when doing 
culture work w'ith other plants. 

^6) Sodium Nitrate. —Plants which received their nitrogen as nitrate 
were the best as regards height, total leaf length, dry and green weights ; but 
their total nitrogen content was below that of plants which received ammonia- 
cal nitrogen. 

(c) Sodium Nitrite. —The results on this compound were not definite, 
becatise, on the one hand, it appeared beneficial to the sugar cane as judged by 
the figures on height, total leaf length, dry and green weights and total 
nitrogen content (all of which were superior to those of the controls) ; yet, 
on the other hand, the abnormally slow development of these plants during 
the major part of the test, their poor root system, the colour of their foliage 
(dark green excepting the growing leaves which were strong yellow) seemed 
to point to the possibility that a slow intoxication was occurring. Tn our 
opinion, the effects of .sodium nitrite on the sugar cane may be dependent on 
the age of the plants (toxicity diminishing as the plant grows older), and the 
concentration of this compound in solution ; the latter being supported by 
Feheb and Itvan Vagi’s evidence,* that inhibition due to sodium nitrite 
appeared in plants when its quantity was from 1*2628 to 3*7200 grms. per 
litre of solution, the inhibitory effects being more marked in the roots than 
in the foliage of the plants. The same symptoms were observed in the present 
investigation, although the strength of the nitrite solution was only of 
*0*6320 grms. per litre. 

(d) Anmionium Carbonate, —^As previously mentioned, the plants fed on 
.ammonium carbonate suffered from severe chlorosis ; this condition being 
.associated with the high alkalinity of the solution and the consequent 
deprivation of the plants of most of the iron in their solution. 

Their figures on total nitrogen content proved that no nitrogen starvation 
was occurring, these figures being sviperior to those of the controls and the 
guanidine, nitrite and nitrate plants. They were just above the controls as 
regards total leaf length, euid slightly inferior to them in height, dry and green 
weights ; they also had ceased to grow when the ex}>eriment was stopped. 
In short, while it is evident that the sugar cane is able to assiniilatc nitrogen 
as ammonium carbonate, the benefits derived from its absoqition have yet 
to be demonstrated. _ _ 

I S«nr», J. Balance,” I, No. 7. 

9 Fbbbr and itvas Vagi : Bioehem, 174. 
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(e) Urea .—^The assimilation of this ammonium oompoimd was altogether 
most beneficial to the sugar cane. As regards height, total leaf length, dry 
and green weights, plants which received urea followed closely on those that 
had sodium nitrate ; while their totsd mtrogen content was the best of all the 
plants in the experiment, 

(/) Guanidine .—In spite of the fact that the total nitrogen content of the 
guanidine plants was higher than that of the controls, the very low figures 
in height, total leaf length, dry and green weights of these plants, as wall as 
their bad appearance, fully demonstrated the toxicity of this compound to 
the sugar cane. 

(g) Amino Acids .—As already stated, plants on amino acids suffered most 
severely from the growth of fimgi in their nutrient solutions. The fungi 
competed with them for the nutrients, with the consequence that tlieir 
development was so affected as to put these plants below the controls in 
regard to height, total leaf length, and dry and green weights. 

Nevertheless, the results of the total nitrogen content determination 
showed, in all cases, figures which were higher than those of the controls, 
guanidine, sodium nitrite and sodium nitrate plants. Working on other 
plants, Lathbop has observed that amino acids, on the whole, produced as 
good a development, if not better, than the nitrates.^ 

He further states that leucine and aspartic acid were beneficial to plants, 
while he w’as somewhat doubtful about alanine, it apparently being bene¬ 
ficial in low concentrations. The results of the present investigation did not 
agree completely with Lathrop’s report. Amino acids produced a develop¬ 
ment in the sugar cane which was below that of the controls and, while leucine 
and aspartic acid proved beneficial to the sugar cane, no profit was derived 
by the plant from alanine absorption. 

IV.— General Conclusions. 

The present investigation has made it clear that the sugar cane is able to 
obtain its nitrogen requirements from compounds other than nitrates. While 
the test failed to give a definite answer as to the effect of nitrite nitrogen 
assimilation by the sugar cane, it gave definite proofs of this plant’s capacity 
for direct utilization of ammonium compounds as sources of nitrogen. 

It has also demonstrated the fact that, in case of ammonium absorption, 
the total nitrogen content of the cane plants is well above that of plants which 
are fed on nitrates or nitrites ; and this leads us to the following deductions. 

(1) That there is a greater assimilation of nitrogen by the sugar cane when 
this element is present in the form of ammonium compounds, than when 
it is given as nitrates ; the weight of nitrogen given being equal in all cases. 

(2) That ammonium absorption, in itself, leads to a great saving of 
energy by the plants ; an energy which may be applied for purposes such as 
growth, instead of being lost in the reduction of the nitrates absorbed for the 
building up of the plants’ own nitrogenous constituents. 

To the above may be added the advantages derived from anunoniacal 
ertilizers when the sugar cane is grown in such clayey soils as would be 
harmed by the use of nitrate, or in a soil where available potash is deficient. 
In the latter case it may be imable to obtain sufficient nitrogen in the form of 
nitrate, while its capacity for ammonium absorption may remain unaffected, as 
observed in other plants.* _ 

1 Lathrop, E. C. : '' Organic Nitrogen Compounds/Vour. FmMiiIntt., 1917 (various papeis). 

2 Geeicks, W. F. : ** On the Physiol. Balance of Nutr. Solns. Am, Jour, o/ Bof., he, 1W-1S2. 
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There are several factors, however, which limit the advantages resulting 
from the application of ammoniacal nitrogen to the sugar cane, as follows :— 

(а) The ammonium compounds may be temporarily unavailable to the 
plant; or, if available, may produce toxicity (as guanidine); or no benefit may 
be derived from its absorption, as was the case with alanine. 

(б) The stage of development of the sugar cane may modify considerably 
its preferences of nitrogen compounds, as happens with certain other plants. 
Thus, it is known that yoimg rice plants are not well able to derive their 
nitrogen from nitrates, but thrive very well on ammonium sulphate; while 
older plants can do equally well on both forms. Tn the present experiment, 
the culture work only covered a small period in the development of the sugar 
cane, and results have shown that, when the cane plant is young, nitrate 
nitrogen gives a somewhat better development to the plant them ammonical 
nitrogen does in the form of urea ; yet much more nitrogen is absorbed by the 
sugar cane in the latter form, the ejects of which on the subsequent develop¬ 
ment of the plant have yet to be investigated. 

(c) Under field conditions, the sugar cane has to compete with the 
organisms of the soil as mgards ammonium assimilation, and probably more 
severely than for nitrate absorption. The resrdt of this is that a higher 
amount of nitrogen in the form of ammonia may be required to produce the 
same tonnage of cane as is obtained from nitrates. Our experiments have 
shown, however, that the nutritive value to the young ccme plant of one unit 
of nitrogen as ammonia is superior to that of the same unit given in the form 
of nitrate. 


Note on the Lifting of Sugar Beet. 

By A. W. LINO, M.So.. N.D A.. Dlp.Agrlo.. Unlvewlty of Bristol, 
and W, R. MUIR, UnlT«nity of Bi^atol, 


The investigations described below were carried out in order to ascertain 
whether there was any increase in the sugar content of sugar beet if, after 
lifting the roots, they were left on the field, imtopped, for a few days prior to 
topping and carting to the factory. It has been stated that if such a procedure 
is adopted, there is a transference of carbohydrate material from the wilting 
leaves to the roots. 

ExPEBIMENTAIi. 

Series A ,—Five representative samples of beet were lifted on October 
Slst, 1929, topped and taken to the laboratory for dry matter and sucrose 
determinations. 

Series JB.—^Five representative samples were lifted on October Slst, 1929, 
from the same field as in Series A, The beets were left lying m the rows with 
their leaves and crowns attached until six days later (November 6th, 1929), 
when they were topped and taken to the laboratory for analysis as above. 

Series C ,—Five representative samples were ploughed out on October 
Slst, 1929, and left untouched until November 6th, 1929, when they were 
pulled by hand and taken to the laboratory. It will be seen that the treat¬ 
ment of the beet in this series differed from that in Series B,m that the process 
of ploughing out only loosened the beet in the soil and broke off the tap root, 
whereas in the case of the beet in Series B the roots were pulled by hand from 
the soil, knocked together to remove adhering soil and left lying on top of the 
soil. The results obtained are contained in the tables below :— 
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Series A ,—^Beet lifted and topped October 31st, 1929. Samples analysed for sucrose 
and dry matter contents the same day. 

Per Cent, of Fresh Boots. Per cent, of I>ry Matter. 
Sample No. Dry Matter. Sucrose. Sucrose. 

1 . 23-39 .. 16-96 72-61 

2 . 23-84 .. 17*26 .. 72-36 

3 . 23 .39 .. 17-20 .. 73-62 

4 . 23-06 .. 16-86 .. 73-08 

6 . 23-91 .. 17-16 .. 71-71 

A^rerage . 23*60 .. 17-08 .. 72*63 

Series B .—Beet lifted and left untopped on ground on October Slst, 1929. Left on 
ground for six days and then analysed as above. 

Per Cent, of Fresh Hoots. Per Cent, of Dry Matter. 
Sample No. Drj- Matter. Sucrose. Sucrose. 

1 . 26-25 .. lS-36 .. 72-68 

2 . 25-27 .. 18*36 .. 72-63 

3 . 24-96 .. 18*36 .. 73-65 

4 . 25-16 .. 18-36 .. 72-97 

6 . 26-27 .. 18-36 .. 72-63 

Average . 26-18 .. 18-36 .. 72-89 


Series C. —Beet plouglied up, but not pulled out of the soil and left untopped on 
October Slat, 1929. Left in this condition for six days and then analysed 
as above. 


Per Cent, of Fresh Hoots. Per Cent, of Dry Matter. 
Sample No. Dr>' Matter. Sucrose. Sucrose. 

1 . 26-86 .. 18-68 .. 71-86 

2 . 26-66 .. 18-46 .. 72-06 

3 . 25-86 .. 18-92 .. 73-18 

4 . 26-16 .. 19*33 .. 73-91 

6 . 26-92 .. 19-04 .. 73-47 

Average . 25-87 .. 18-87 .. 72-90 


Observations on the Results. 

The following observations are inaxle, but it must be borne in mind that 
the experiment was a prelimmary one and that climatic conditions were excel¬ 
lent during the time that the beet stood in the field, i.e., there was no rain or 
frost. 

(1) There is a definite increase in the dry matter and sucrose contents 
of the beet as the result of leaving them in the field a few days before carting. 

(2) There is a levelling up of the sucrose content of the beet when pulled 
out of the soil and left on the field in rows for six days before carting and 
analysing (see Series B), 

(3) The percentage of sucrose in the dry matter is more or less constant 
under the three methods of treatment. 

Conclusions. 

Under favourable climatic conditions, beet that is pulled and left in the 
field untopped for a few days before carting and analysing appear to kjse 
moisture, resulting in an increase in its dry matter content. This is also 
reflected in a higher sugar content per beet, but the weight of sugar j)er 
acre seems to remain about the same. The actual weight of material to be 
carted and handled would therefore be less, but it is doubtful whether this 
procedure is justified on account of the additional handling of the beet 
when they have to be pulled and left on the ground and then again handled 
at a later date for the purpose of topping and carting. 
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Cane versus Beet. 

A Comment by Mr. Wynne Sayer. 


In the September number of the Agricultural Journal of India there 
was reproduced the summary of the League of Nations Enquiry on Sugar 
that appeared in our issue of last Jime. This related to Dr. Geeblios' 
Report on the Production of Cane Sugar, and the Opinion of the Beet Sugar 
Experts on their branch of the sugar industry. In our Indian contemporary 
there is added an interesting Note by Mr. Wynne Sayeb which is reproduced 
below. 

Ho remarks at the outset that this account of the conference makes 
curious reading and shows how impossible it will be to produce any per¬ 
manent combination of beet and cane interests while things remain as 
they are. 

“ Dr. Pbinsen Geebligs’ memorandum on the cane sugar world and its 
production costs, though in many places erring on the high side, has at once 
reduced the beet champions to calling evidence as regards the value of beet 
to general agriculture. From a sugar basis no argument apparently exists. 
The whole position is one of extreme gravity. Cane keeps on reducing costs, 
increasing yields and improving factory technique, in short, behaving like a 
live industry. Beet in do.speration, so far from even trying for any improve¬ 
ments, merely builds up a tariff wall and sits behind it. It then accuses cane 
of over-])ro<luction. The sum total of the evidence given before the League 
can be condensed as follows : -The cane industry as symbolised by Java 
continues to reduce costs, increase yields and improve factory technique, 
while the beet industry, in its separate national units giving up all hope of 
being able to produce any further improvement in yield or reduction of costs, 
abandons the unequal fight and retires behind a tariff wall, calling itself 
a key irulustry or whatever name is most likely to bring it the protection it 
requires. It is to be noted that this protection is not to enable an industry 
to be built up ; it is to protect an industry which before the war invaded India, 
and before whom Java even trod carefully. 

“ The ]>osition of the United States beet crop under these circumstances 
should be carefully WBtched. Here we have the beet sugar industry really 
at close cjuarters with the largest cane and sugar producer—Cuba—^while 
between them is wedged Louisiana, whose cane siigar industry is one of the 
most inefficient in the world. These are the three chickens upon which the 
United States is brooding and she will have to hold a separate League of 
Nations enquiry on her own if she is to find a price for sugar which will 
satisfy all three and her own consumers. She has lent Cuba money to such 
an extent that she claims a substantial share in the sugar industry. She is 
propping up the crippled cane industry of Louisiana as an internal industry 
to be fostered for the sake of the fanner. Last but not least she is being 
urged to support home industries by raising a tariff wall against Cuba for the 
sake of the expansion of her own beet industry. Under such circumstances 
the action taken by the United States may well give a lead to the League 
enquiry. The fact that tlu* American farmer does not like beet or any other 
crop he has got to do hand labour in, matters nothing. The fact that “ curly 
top ” limits expansion South equally is disregai'ded, but the final fact that 
any alteration of the immigration laws would extinguish the U.S.A. beet 
industry may possibly result in an alteration of present ideas, as virtually all 
the actual field work is done by immigrants. 
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** The facts in U.S.A. are equally true of Europe ; beet field costs will not 
come down, the increase in the standard of living has seen to that. Factory 
improvements cannot cope with rise of costs elsewhere. Crop yields will not 
rise unless cultivation is of the highest class. Countries must face facts. 
They can keep their beet sugar industry as they keep their botanical gardens, 
but not as an open competitor in an ever expanding world industry.” 


Steam Economy in the Operation of Sugar Factories. ‘ 

By J. W. MONTOOMERY. 


In many cases much more intelligent control could be had if an analysis 
were made of the steam distribution, and where close control is needed, the 
cost of the necessary instruments for the determinations required is negligible 
in comparison with the results that can be secured. Even when these are 
not available, however, information worth while can be secured by means of a 
lew simple calculations. 

As an example, let us assume : 1000 tons of cane per day grinding 
capacity ; 13-5 fibre per cent, cane ; 75 purity residual juice ; 1*6 polarization 
bagasse ; 41 moisture in bagasse ; 1160 tons mixed juice ; 13*6 Brix mixed 
juice ; 11*6 polarization mixed juice ; 85*2 purity mixed juice ; 13-3 Brix 
clarified juice; 86*2 purity clarified juice ; 2*5 per cent, press cake on cane; 
and 4*6 per cent, available steam per 1 per cent, fibre in cane. 

Maceration Water ,—The steam required to heat 1000 tons of juice from 
86 to 212® F., asssuming the juice to have a specific heat of 0*9 and the heating 
efficiency to be 95 per cent,, would be : 


0*9 X 2,000,000 X 127 
970*4 X 0*95' 


247,970 lbs. F/A 212®F. 


The following table gives the steam required to heat 1000, 1150, and 
1200 tons of juice from initial temperatures of 85®, 90® and 96°F. 


Pounds of Steam F/A 212®r. 

Lbs. Saved 

Tons Juice. SS’F. 90 F. 96^*F. 85-95*^F. 

1000. 247,970 .. 238,200 .. 228,460 .. 19,620 

1160 . 286,170 .. 273,940 .. 262,710 .. 22,460 

1200. 297,660 .. 286,860 .. 274,140 .. 23,420 


U It is thus seen that there is a saving to be made in applying maceration 
water as hot as is available. There are also the additional advantages of 
extra evaporation of moisture from the bagasse before it reaches the furnaces* 
and, many believe, better extraction at the mill. 

As indicated in the table, the quantity of maceration water used has a 
material effect on the steam consumption at the heaters. If we n^ntne 
4*6 per cent, steam on cane per 1 per cent, fibre in cane, then from 1000 tong 
cane there would be available 1,216,000 lbs. steam. At a grinding rate of 
1000 tons cane per 24 hours, this would be 50,625 lbs. per hour. Since it 
requires 247,970 lbs. steam to heat 1000 tons juice from 86 to 212°F., and 
297,660 lbs, for 1200 tons, the extra steam required would be 49,590 lbs., or 
practically the amount generated during an hour. Good admixture and 
care in avoiding large fiuctuations in the apphcaton of maceration water 
would effect a substantial saving 


1 Abridged from Beportt cf the Aeeoeiatim of Bawaiian Sugw TeehnotoffUiet 1929. 
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Presses .—^The filter-press station is notorious for loss of heat, but not 
much can be done to remedy the situation except the use of hot water and care 
in its use. Walter Smith has pointed out that much more effective work 
can be done at the presses by filling at not exceeding 25 lbs. per sq. in. 
and washing at about 40 lbs. Such pressures would have the additional 
advantage of less chance of leakage and a consequent saving in water to be 
evaporated. 

The foUowing method (open to certain objections) will give an approxi¬ 
mate idea of the quantity of water introduced between the mixed juice and 
clarified juice. It is applicable only when no products, such as low grade sugar 
have been returned to the juice, and when due provision has been mewie to 
prevent evaporation of the clarified juice sample. It is best illustrated by 
an example taken from the data assumed previously :— 


Tons water in mixed juice : 


1150 X (10013*5) 
100 


094*75. 


Tons clarified juice : 


132*25 — 0*60 
0*1146 


1149*19. 


The figures in this equation are obtained as follows : 132*25 tons polari¬ 
zation in mixed juice from 1160 tons of mixed juice of 11-6 polarization 
(1150 X 0*116); 0*60 tons polarization in press cake, from 2*6 per cent, mud 
on 1000 tons cane, mud having 2*0 per cent, polarization (1000 X 0*025 X 
0*02); 0*114646 = polarization of clarified juice from product of Brix and 
purity) 0*133 x 0*862). 

m . , .z, ^ . 1149*19 (100— 13*3) 

Tons water m clarified juice :--= 996*37. 

Tons water added : 996*37 — 994*76 or 1*62 tons. 


Below is a summary of similar calculations at various densities with the 
corresponding amount of steam required in each case :— 


Brix Clarified Juice. 

13*30.. 

13*00.. 

12*80.. 

12*60 

Purity Clarified Juice . 

86*20.. 

86*20.. 

86*20.. 

86*20 

Tons Clc^fied Juice. 

1,149*19.. 

1,176-71.. 

1,194*08.. 

1,213*03 

Tons Water in Clarified Juice. 

996*37.. 

1,022*87.. 

1,041*24.. 

1,060*19 

Tons Water in Mixed Juice. 

994*75.. 

994*76.. 

994*76.. 

994*75 

Tons Water Added . 

1*62.. 

28*12.. 

46*49.. 

65-44 

Tons Press Cake . 

26*00.. 

26*00.. 

26*00.. 

26*00 

Tons Water per Ton Mud. 

0*06.. 

1*12.. 

1*86.. 

2*62 

Brix Syrup . 

65*00.. 

65*00.. 

66*00.. 

65*00 

Tons Water Evaporated. 

914*07.. 

940*67.. 

968*97.. 

977*94 

Lbs. Water Evaporated per lb. Steam 





taken as . 

3*75.. 

3*76.. 

3*76.. 

3*76 

Lbs. Steam required . 

487,600,. 

601,640.. 

511,460.. 

521,570 


The quantity of steam required has been estimated and includes that 
required for evaporation in a quadruple effect as well as re-heating the juice. 
Close calculating would show an extra amount needed for the latter puix>ose 
with increasing amounts of press water. 

EmporaHon .— ^The effect of the density of the ssrrup on steam constimp- 
tion is well known, but in operating it is sometimes forgotten in the desire 
to use more maceration water at the mill, to grind faster in order to produce 
more bagasse, or to reduce losses at the presses. The following table will 
give a general idea of the quantity of steam required with syrup at various 
densitieB :— 
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Brix Syrup . 

66*00. 

64*00.. 

63*00.. 

62*00 

Brix Clarified Juioe. 

13*30. 

13*30.. 

13*30.. 

13*30 

Tons Clarified Juice. 

1,149*19. 

1,140*19.. 

1,149*19.. 

1,149*19 

Tons Water Evaporated. 

Lbs. Water Evaporated per lb. Steam 

914*07. 

910*39,. 

906-60.. 

902*69 

taken as . 

3*76. 

3*76 .. 

3*76.. 

3*76 

Lbs. Steam required at Evaporators .... 

487,600. 

485,540.. 

483,620.. 

481,430 

Lbs. Steam required at Pans . 

193,770. 

203,150.. 

212,730.. 

222,690 

Total Steam ; Pans and Evaporators 

681,270. 

688,690.. 

696,250.. 

704,120 

Brix Syrup . 


61*00.. 

60*00.. 

69*00 

Brix Clarified Juice. 


13*30.. 

13*30.. 

13*30 

Tons Clarified Juice. 


1,149*19.. 

1,149*19.. 

1,149*19 

Tons Water Evaporated. 


898*67.. 

894*41.. 

890*16 

Lbs. Water Evaporated per lb. Steam taken a.s - 

3*75.. 

3*76 .. 

3*75 

Lbs. Steam required at Evaporators 


479,290.. 

477,020.. 

474,750 

Lbs. Steam required at Pans . 


232,960.. 

243,660.. 

254,430 

Total Steam : Pans and Evajwrators 


712,240.. 

720,670.. 

729,180 


In estimating the retjiiireinents at the pang in the above table, the total 
quantity of syrup was assumed to be evaporated to 96" Brix, and an allowance 
was made for heating 35' F. A ])an factor of 1*2 w’ag used. 

Thus: 1149-19 tons clarifit'd juice less 914*07 tons water evai>orated leaves 
235-12 tons aynip or 470,240 lbs. 

Average pan and syrup tein|>erature8 taken as 145"F. and 110'^F. resi^ecti vely 


Heating 470,240 X 35 . 1,645,800 B.t.u. 

Evaporation 151,800 X 1021-4 . 155,048,500 B.t.u. 

Total. 166,694„300 B.t.u. 

X Pan Factor 1*2 . 188,033,200 B.t.u. 

Lbs. Steam F/A 212 F... 193,770 


Heating re(piirements would be somewhat greater than the figure taken 
on account of cooling of molasses and low grade sugar. 

To summarize :— 


Tom Heatcrg Evaiwrators 

Mixed Juice. (Initial Juice Temp. 85'»F.) (.Syrup «.> Brix) PanB 

1000 .. 247,970 .. 407,600 . . 193,770 

1150 .. 285,170 ., 487,500 .. 193,770 

1200 .. 297,560 .. 514,170 .. 193,770 


Total 

849,240 

966.440 

1,005,500 


In addition to the above, a liberal allowance should be made for radiation, 
stoppages, reserve fuel, cleanout periotls, power, etc. 

Against the steam consum])tioii, we can now balance the available steam. 
As in the previous calculations, it is assumed as 4*5 per cent, on ceme per 1 per 
cent, fibre in cane. 


LI>b. steam Available 
Fibre Per Cent, Cam- per 1000 Tom Cane. 

100 . 900,000 

11 0 . 990,000 

12-0 . 1,080,000 

13*0 . 1,170,000 

14*0 1,260,000 

Each factory will, of course, have to work out figures for the steam 
requirements, depending on the equipment and method of operation at each 
station. This should not prove to be difficult, however, after a period of 
careful observation and recording of data. The same would be true of the 
steam available under ordinary working conditions. Even such elementary 
figures as pounds water in mixed juice per pound bagasse, when considered 
together with the density of the syrup, will give valuable information from a 
practical operating standpoint. 


24 


























Recent Work in Cane Agriculture. 

Las PBOGBas RliAUsfes bn Agbicultubb a l’Ile Maxtbicb. Communication 
faite k la Chambre d’Agriculture. P. De Sotnay. 

In a recent reference to sugar cano cultivation in Mauritius we ventured 
to remark that the work which hatl been done there was less widely known 
than it deserved to be.^ And this has led to the happy result that db Sobnav 
has written a pajier with a wealth of detail as to the length of time during 
which certain useful practices have been conducted there. This record in 
very instructive ; but it has been forwarded in type-script, and we are left 
in doubt whether it has been printed locally. Anyhow, it would appear that 
DE SoKNAY presented a paper at the recent Java Conference on the same 
subject : for the moment, then, a short summary of the paper will have to 
suffice. 

It opens with a statement that J. de Speville, a local manager, has 
shown that the rendernent of canes j^er arpent in Mauritius compares favourably 
with that in Hawaii on unirrigated land and with that in Java—if new bases 
of comj>arison are instituted ; and ttiat this gentleman is devoting himself 
to the work of elucidating the data. The subject is not pursued, beyond 
indicating two of the factors to be considered, namely, that Mauritius is 
situated in the hurricane region, and that its soils are inferior in food value 
to those of the great sugar countries. On the other hatid, all of the evidence 
is held to show that tlic agricultural practice in Mauritius is in no way inferior 
to that elsewhere. 

The author then i)roceeds to enumerate the directions in which Mauritius 
has initiated important improvements in the cultivation of the sugar cane 
in the trojiics. Comparisons am of necessity instituted, and the pui*port of 
the author appears to be that certain practices, now receiving attention here 
and there, have long been known and practised in the island, and the following 
are dealt with in succession. Shoots left in the field at harvest (the new 
Abbexj system in Cuba) ; molasses tised as manure (now under discussion in 
various countries) : molasses as fuel (considered as a novelty in the Inter- 
national lievie^v of Agricvltnre in September, 1928) : green manuring (whether 
by digging in crops grox^ii before planting the cane, or by interlining legu¬ 
minous croj)a during the growth of the cane) : farm yanl manure (prepared 
artificially or with the minimum of cattle) ; digging in the cane trash (recently 
mceiving so much attention in ratoon cultivation in Cuba) : the soils (their 
eompai‘ative analysis in certain coxmtries tending to show that those in 
Mauritius are in general naturally inferior). 

This is all very interesting reading. Records of various kinds are utilized 
to give })recise dates for the initiation of each practice, and in this way the 
paper will prove to be a valuable document for inference. There may be 
a tendency rather to overstate the case regarding certain practices, for pe 
SoBNAY naturally includes as many as lie can bring to mind. It would be 
interesting, for instance, to have similar data prepared concerning the intro¬ 
duction of burying the trash and of green manuring (in both the ways men¬ 
tioned) into the British West Indies, where the sugar cane has been grown 
more or less intensively since 1640-1650 A.D. Our impression on visiting the 
West Indian Islands in 1891 was that such methods had long been an integral 
part of the local agriculture, if not so for centuries. The use of leguminous 
plants in agriculture and the practice of green manuring are of course by no 
means new within histoncal times; it is recorded that the latter was known 
and practise!! in the indigenous Indian agriculture during the mediaeval 
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period (600 B.C. to 1200 A.D.). But these and other matters brought for¬ 
ward in this interesting paper may be left until it is possible to deal with it 
more fully. 

Annual Repobt of the Insular Experiment Station of the Department 
or Agriculture and Labour in Porto Rico, 1927-1928. 

As is usual, a great mass of work is recorded in this document. But 
although the sugar industry is the mainstay of the prosperity of the island 
the Report covers a much wider field. The animal industry and the whole 
of the crops grown are careri for by the staff of the Station which, moreover, 
finds time for serious studies of the natural history of Porto Rico, including 
the ecology and classification of various groups of plants and animals. The 
latter studies appear to depend on the personnel for the time being, and thus 
we have valuable conti ibutions to the study of the flora and fauna, in some cases 
altogether apart from their agricultural bearing. The other crops regularly 
reported on are coffee, tobacco, cacao, coconut, cotton, besides the chief 
tropical fruits and vegetables, the fruits especially being extremely important 
as export crops to the mainland of the United States. 

A formidable list is given of papers published by the staff during the year, 
including fifteen in the local Journal of the Agricultural Department and a 
considerable number in Spanish in the Revista. Two of the “ papers ” 
stand out because of their very bulk. The first is an Ecological Survey of the 
Flora of Porto Rico by M. T. Cooke and H. A. Gleason. This appears to be 
a work of some importance and great scientific interest, and extends to 139 
pages of print with 75 excellent Plates. Tlie second, a Monograph of Sugar 
Cane Varieties by A. H. Rosenfbld, mns to 334 pages and is illustrated by 
27 Plates. This monograph we have already reviewed.^ 

Turning to the administrative section, we note that two posts became 
vacant during the year and had not been filled at its close. The Director, 
E. A. Lopez Dominguez, accepted an appointment in Peru, and one of the 
Assistant Pathologists apparently accompanied him. The post of Chief 
Entomologist still remains vacant. These losses are serious, but when we 
turn to the list of officers usually published in this Report, there are grounds 
for assuming that the staff is in a thoroughly healthy condition. All 
the rest of the 30 listed officials appear to have put in 12 months* work during 
the year. This is a very satisfactory state of affairs, in that it tends to show 
that the dry rot of short terms of office in the Insular Experiment Station 
has at length ceased. This matter has been frequently referred to in these 
pages, and readers may learn how serious it has bwn in the past by referring 
to page 131 of the 1925 volume. Of course it was a question of inadequate 
appropriations for the salaries of the staff, but the constant changes reacted 
most disastrously on the character of the work turned out. It is therefore 
interesting to read that the appropriation for the coming year has been 
raised to $130,000 “which makes possible the employment of additional 
members of the staff and expansion and intensification of experimental work,** 

Less than half of the Report- deals with the sugar cane, and this work was 
chiefly carried out in the Divisions of Agronomy and Chemistry. In the 
former Division a very extensive series of experiments on different estates 
throughout the island has been commenced, for the purpose of selecting 
alternative varieties to the Uba cane in the semi-arid regions and those parts 
liable to mosaic disease. The results of this piece of work will not be fully 
available for two years more, but it is in teresting meanwhile to not© that, in 

1 1927, 684-687. “ 
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the crops reaped in March 1928, both Co 213 and POJ 228 did better than 
Uba. In another experiment Co 213, Co 218, POJ 2714, D 1135, and Uba 
were the most promising. 

A second problem attacked was in connexion with the standard canes, 
BaH 10 (12) and SC 12 (4), to see if there were better canes available for Porto 
Rican conditions. In one experiment, B 417 out-yielded both these canes in 
field and milling qualities, while B 425 and £K 28 were close behind them ; 
and in another exi>eriment six Porto Rico seedlings were compared with the 
two standard canes, Co 281 and Badila, but the results are not yet available. 
Tliese examples will suffice to give an idea of the character of the work being 
done, and the hopes of a successful issue in the two projects mentioned. A 
bewildering number of other experiments, with special classes of canes— 
perhaps too many—are detailed, including numbers of Porto Rico Seedlings, 
many of the POJ seedlings, 24 Barbados seedlings, Co seedlings, mosaic 
resistant and tolerant kinds, and so forth, these also being conducted on 
various estates. Meanwhile, it is satisfactory to note that the raising of 
seedlings is not being neglected, and some of these are turning out to be very 
promising. 

In the Division of Chemistry, which is obviously under-staffed, besides 
heavy routine soil work, all the canes were analysed for the Division of 
Agronomy ; and in addition a number of experiments were conducted on 
different estates. The more important subjects investigated appear to be 
the following : the effect of fertilizers on the juice of the sugar cane, building 
up a complete fertilizer for different types of soil, the relative value of sodium 
nitrate and ammonium sulphate for Porto Rican conditions, and the sequence 
of these two, the complete manure and the nitrogenous. A study has been 
commenced on the organic matter in the soil, e.g., the effect of trash on nitri¬ 
fication under different conditions and the effect of trash on legumes. Lastly, 
following statements of the increase of sucrose in the beet by the application 
of manganese, its effect on sugar cane 'was studied. Analyses showed that 
manganese was present in cane leaves and juice, and applications of soluble 
manganese salts and ore were found to produce a negligible effect on Uba 
juice, although germination was stimulated. 

Expsriencias sobbx 1^ Cannb POJ 2725. C. E. Chardon (with an English 
summary which is here drawn upon). Estonian Experimental 
Insular, Bolelin No. 34, 1928. 

While fully recognizing the risks involved in attempting to draw conclu¬ 
sions from experiments conducted for one year, the author suggests that mill- 
owners and colonos may with advantage test this new cane, now that the 
season for planting it, gran cuUura or autumn planting, is approaching. He 
then summarizes the conclusions arrived at and recommendations made in 
the Bulletin. 

(1) POJ 2725 was imported to Porto Rico from Argentina in June 1923, 
where it had been giving good yields, and had proved almost immime to mosaic. 

(2) It very promptly proved in Porto Rico its great resistance to mosaic, 
and was rapidly propagated throughout the western coast, where many car¬ 
loads were groimd with satisfactory yields. It also showed its character of 
early flowering in November. It was planted in gran cuUura in 1926 over 200 
to 300 acres and harvested in 1927-28 and the crop reaped forms the basis of 
what follows. 

(3) All the plantations bloomed profusely,with a marked drying of the tops 
and a corresponding loss in weight of this part of the cane. On one estate 
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this loss in weight averaged 16*19 per cent, in 19 fields occupying 151*33 acres, 
and a similar loss was noted on other estates. It was noted that the loss was 
greater in ratoons than in gran cuUura ; in fact, it was progressive, increasing 
with age, in some cases reaching 46*03 per cent. These two facts, its early 
flowering and the loss in weight of its terminal portion, are its chief drawbacks. 
The cane should therefore never be i^lanted as prinmvera (spring planting), but 
always as gran cuUura, and it should be cut as early as })ossible in December 
or January, so that the ratoons will have time to develop their tonnage. 

(4) In the estate mentioned above, the average yield of the 151*33 acres 
was 45*80 tons of cane and 5*11 tons of sugar, exceeding Ba H 10 (12) on 
similar land, and also showing the advantage of not suffering from mosaic. 
Plantings made in August gave heavier yields than those made in October. 
On another ])lantation lower yields wore produced, because of the frequent 
flooding of the low-lying lands, but it compared favourably with the other 
canes planted there as follows: POJ 2725 gave an average of 4*20 tons of sugai* 
on 85*50 acres, SC 12 (4) 4*10 tons on 142*29 acres, and POJ 36 2*14 tons on 
134*83 acres. 

(5, 6) No conclusive evidence is as yet available regarding ratoons, 
but the few facts recorded are favourable. In one district seven fields ot 
17*54 acres produced 28*5 tons of cane and 2*95 tons of sugar per acre “ fairly 
good for that district.*’ On another estate 6 acres of first ratoons without 
irrigation yielded 29*17 tons of cane and 4-4 tons of sugar per acm. 'I’herc 
appears to be no reason whatever why POJ 2725 should not succeed when 
ratoone<l, provided that the crop is reayied early in the season. 

(7) It upheld, under Porto Rico conditions, its Argentine reputation of 
resistance to deterioration after cutting. Grown in similar conditions, POJ 2725 
retained 98*09 per cent, of its sugar 13 days after cutting, 98*92 (sic) after 21 
days,and 88*31 after 28 days; while the corresponding figures for Ba H 10 (12) 
were 90*72, 65*26 and 40*17 per cent. It can be atfirmed that POJ 2725 
resists deterioration iriore than any other commercially grown variety in 
Porto Rico. 

This summary ends as follows : “ In conclusion the author wishes to 
express here his belief that at tlie pre.sent time the POJ 2725 is a cane variety' 
of great importance to the sugar industry of the Island, recommending that it 
be widely jiropagated but within the limitations already discussed in this 
Bulletin. To carefully follow this plan would contribute in a great measure 
toward solving the great problem we are all engaged in, namely, the reduction 
of the cost of {iroduction through an increase in the yield of sugar per acre. 
It represents the great economic problem of our sugar industry, and also at 
this time of general crisis, the fuiulainental problem which all the sugar 
producing countries of the world are now facing.”^ 

Notes on Porto Rican Homoptera, Herbert Osborn. Journal of the 
Department of Agriculture, Porto Rico. Vol. XIII, No. 3, July, 1929. 

This paper contains descriptions of insects of the frog-hopper class 
collected throughout the island by an American entomologist, but chiefly 
among the sugar plantations on the south coastal plain. Such studies are 
now becoming increasingly necessary because of the part played by such leaf 
Bucking insects, not only in weakening the cultivated plants, but in the spread 
of such diseases as mosaic. We are not concerned here with the details of 
classification which form the body of the paper, however important or interest- 
mg they mav be : but anvtbing connected with the natural history, distri- 

1 See/.AV., July, 1929, p. 367, for a coniparluon between POJ 2725 and POJ 2878, tothe^sadvan- 
ta«e of the former. Jt iiuwt be noted, however, that the canes were planted in Bpring. 
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bution» means of dispersal, or relative abundance may be of serious import 
to the sugar cane industry. The great bulk of the species have settled down 
into a static condition and are comparatively harmless, but we have no 
certainty that this will always be the case, and there is special danger of new 
forms being introduced, with fresh and abundant food provided for them. 
For there have been occasions when leaf sucking insects, without warning, 
have suddenly increased enormously in their numbers ; and without know¬ 
ledge of their habits or even their names, the plant growers have been reduced 
to helj>lessness until this knowledge has been obtained and appropriate 
remedial measures introduced. 

An interesting comparison is drawn as to the numbers of species in the 
larger islands of the Caribbean Sea. In spite of much greater attention 
given to them in Porto Rico, it has a much smaller known homopterous fauna : 
72 have been named and few additions may be expected, while with little 
collecting 100 have been obtained in Jamaica and in Cuba 180; and the 
author is convinced that the Hornoptera in the island of San Domingo and 
Haiti will also greatly exceed the total for Porto Rico. The author points 
out that the species of Hornoptera throughout the tropics appear to have 
been distributer! by man, because they are chiefly found on cultivated plants 
and grasses used for fodder. The natural means of migration is obviously 
connected with wind, and from its position little can be expected from other 
islands. Besides which a striking picture is drawn of the violence of the winds 
in the islanrl and their probable destructive effect on such small insects. The 
following condensed account of the island has this in view and is worth 
repeating for those unacquainted with it. 

“ Porto Rico lies within the tropics from 17° 15' to 18° 15" north latitude, 
is about 110 miles long from east to west and 40 miles wide from north to south 
There are a number of mountain ranges occupying most of the island,separated 
by fertile valleys and with a coastal fringe of 5 to 10 or 15 miles. The land is 
largely under cultivation even to the tops of many of the hills and lower moun¬ 
tains and consequently the areas of endemic vegetation are very much reduced. 
The prevailing wind is east to west and of almost constant occurrence with 
velocity running up nearly to gales. Rains are of almost daily occturence in 
the moimtains and frequent in the north ])art of the island but less fretjuent 
in the south part. A part of the south-west section is almost arid, the rain 
being almost totally absent in the dry season and infrequent during the entire 
year. It is quite to be expected, therefore, that there should be considerable 
variety in the vegetation of different localities and necessarily much variety 
in character in insect life.” 

The author considers that the Hornoptera, and especially the leaf-hoppers, 
have a precarious hold in Porto Rico, and a stormy life. The existing species 
are comparatively innocuous, but there is no saying how newly introduced 
forms will react to the local conditions. The leaf-hopper which did so much 
damage in Hawaii more than a quarter of a century ago has not yet been met 
with in the Caribbean, and the Trinidad species is not present in Porto Rico 
(and it may be added that both of these coimtries are free of hurricanes). 

SssDLiNOS. J. L. NicholL Reports of the Association of Hawaiian Sugar 
Technologists. October, 1929. 

The introduction of foreign canes into Hawmi as parents for seedlings is 
steadily proceeding. The present practice is to grow such cmies for one year at 
the greenhouses of the United States Department of Agriculture, situated at 
Arlington in Washington, D.C. “ Provided no disease or insect infestation 
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has evidenced itself during this period, cuttings are washed of all dirt; soaked 
in hot water of 60®C. for 20 minutes to eliminate aereh; dipped in 96 per cent, 
alcohol for 10 seconds ; followed by immersion in a 1 to 1000 mercuric chloride 
solution to kill surface fungi or bacteria. Following this, the cuttings are 
washed to remove the mercuric chloride and packed in sealed containers for 
shipment to Hawaii.*’ On arrival in Hawaii the seed containers are opened in 
the quaiantine room at Honolulu, the cuttings are insjiected and all dead 
material removed; they are washed, placed in sealed containers and sent to 
the quarantine station at Kaiioa, on the small island of Molokai. Here, the 
cuttings are planted in quarantine house No. 1, and grown till the entomolo¬ 
gists are satisfied that there are no insects on or in them. Then they are 
stripped, cleaned, and planted in quarantine house No. 2, adjac*ent to standard 
canes. They are observed closely by pathologists for nine months, until it is 
evident that they carry no disease which will attack the standard canes. 
They are then planted in the ground, again close to standard canes, at Kawela 
in the same island ; and kept under observation till released by the Committee 
in charge, for plantation distribution. A list is given of varieties introduced 
since strict quaraxitine arrangements have been in force : 4 in 1923, 13 in 1926, 
8 in 1926, 1 (POJ 2878) in 1927, and 6 in 1928. 

During the 1928-1929 seedling season, about 800 parent combinations 
were made. A careful coimt is kept of seedlings produced by each combination, 
so as to be able to separate those producing few or many seedlings. Thus, 
throe crossings are known to produce seedlings freely, namely, Yellow Cale¬ 
donia X H i09, Uba X H 456 and POJ 213 X H 456; while nine other 
combinations have been proved to produce few seedlings. 

A list is printed of the numbers of seedlings raised during the year at Makiki 
in Oahu, and grouped roughly according to the dominant strains : about 
30,000 with Kassoer, Chunnee, Uba and Yellow Caledonia blood, auxd 23,147 
with various noble canes as parents. All crosses were made with the male 
tassels kept alive in 0*03 per cent, sulphurous acid solution, and some with the 
females as w’ell. On comparing the germinations obtained by the two methods, 
where the female arrows were cut, 14-5 and 16 per cent, of the combinations 
produced over 50 seedlings, as against 32 per cent, whore the female arrows 
were left attached to the cane plant. Makiki station supplied the plantations 
on Oahu with seedlings, Maui has its own station which provided 12,000, and 
Hilo supplied 31,000 seedlings for use in Hawaii. In Kauai there is no station, 
but a few seedlings are raised locally on individual plantations. 

The great bulk of the crossings are made at Makiki, €uid ship{>ed to the 
other islands as “ fuzz from which the seedlings are raised. Formerly the 
fuzz was distributed to the estates, but now that central stations have been 
provided the seedlings are raised on them. It is considered that the staffs 
on the plantations should be relieved of this highly technical work. When the 
seedlings are large enough they are potted up, and they reach the plantations at 
this stage of development. The whole of the selecting work for any plantation 
is carried out by its own staff. 

It was noted in our last year’s article^ that the characteristic feature of the 
Hawaiian seedling programme was the enormous number that are grown to 
maturity, and that this has been made possible by the active participation of 
the plantations in the work. But this involves the locking up of a considerable 
percentage of land which should be growing commercial sugar cane. True, 
almost all the seedlings grown are available for crushing with the rest of the 
crop ; and, as selection proceeds,the seedlings will more and mor e approximate, 

1 J,SJ„ 1929, 68. — 
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in the quality of their juice, to the standard canes grown. But in the earlier 
stages of selection, before the inferior types have been eliminated, the average 
juice of the mill will suffer in qualit 3 ^ It is essential, therefore, that this stage 
should be passed through as quickly as possible, and this may be regarded as 
the chief problem presented by the Hawaiian method. 

Many efforts have been made, in various countries, to detect in young 
seedlings characters which are correlated with the quality of the juice in the 
ripe cane, but these have ended in failure. It is believed that a dednito advance 
has been made in Hawaii in this direction, in that it is possible to make a 
selection among the potted seedlings before they are put into the ground on 
the plantation. This is the outcome of studies made at Makiki, where most 
experience has been gained in seedling technique. It is claimed “ that we 
can safely eliminate between 10 and 14 per cent, of the potted seedling canes 
at this stage, with little risk of losing those desired.” This practice is now 
S])reading to the plantations, and one case is mentioned where the local staff 
is quite enthusiastic in the matter. 

For the rest, debatable points occur all along the line of selection, which 
is natural and all to the good, where the whole body of planters is personally 
engaged in the work. To take one example, the age at which the first selection 
should be mada among the potted seedlings after planting out : there are 
advocates for doing this after six months’ growth, after 12 months, and when 
the canes are ripe. At Makiki no definite age is chosen, and the selection is 
made at the latest period when each individual seedling can be studied to 
advantage in all respects : this means at an age varying with the character and 
conditions of growth, which usually lies between 8 and 14 months. The 
estimating of ratooning power has difficulties of its own. But it is obvious that 
all of these preliminary selections depend solely on powers of observation and 
experience, and this throws a heavy burden of responsibility on the shoulders 
of the staff. One important aid can be obtained from a knowledge of the 
parentage of the seedlings ; and it is emphasized by the author of the Report 
that seedlings should be asked for whose parents have in the past established 
a record of usefulness for the particular conditions of soil and climate in which 
the plantation is located. 

The cane tract of the Territory has been divided into four regions 
according to the predominant standard cane variety, namely, the regions of 
H 109, Yellow Caledonia, D 1135, and Yellow Tip. The H 109 regions are 
found in Kauai, Maui and Oahu, and the plantations are mentioned where this 
cane is the standard : similarly. Yellow Caledonia regions are enumerated for 
Hawaii and Maui, D 1135 regions for Hawaii and Kauai, and Yellow Tip for 
Kauai. The newer seeddngs are also being studied in a similar manner, and 
a Table is printed with the answers to a questionnaire received from about 
25 plantations as to their opinions on 26 of the more recent acquisitions. One 
of the most interesting points in this Table is the popularity of POJ 36 : it 
easily leads as a favourite, the next in favour being POJ 2714, with POJ 213 
third. The author concludes ; “ POJ 36 is our greatest ‘ find ’ in late years. 
Reference to the preceding chart will show its widespread popularity. On 
unirrigated lands it is displacing standard canes on all types of soil, while on 
irrigated areas it is being widely spread on poor areas ” 

O.A.B. 

Bbbt Ymms.—For the years 1901 to 1913 the average yield of beet in different 
coxmtries in tons of 2240 lbs. per acre was: Holland, 12‘21; Germany, 11*28; 
Belgium, 10*96 ; and France, 9*88, During the period 1020-1926 the corresponding 
figures were : 12*38, 9*79,11*24 and 10*29 tons. 
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Practical Fuel-saving: Invention. 

By HBNRY W. HOLGATS. 

A new method of drying bagasse has just been perfected in the West 
Indies, by means of which the mill conveyor is converted into a continuous 
dryer, flue gases being utilized for carrying away the moisture. This apparatus 
has had great success in a factory in Jamaica, where it has solved the fuel 
problem, giving bagasse to spare. Patents have now been secured nearly all 
over the world. 

In the United Kingdom patent recently published,' it is pointed out that 
the bagasse in its green, more or less wet state is often subjected to heat for 
drying purj^oses ; but the ajiparatus hitherto used has been inefficient because 
of a lack of means for causing the hot drying gases to percolate the mass, the 
moisture thus being insufficiently expelled. The object of this invention is to 
subject it to a drying treatment while still on the conveyor so as to convert 
it into an efficient fuel ready to be effectively burned. After the treatment 
the conveyor may deliver the dried material directly into the furnaces or to 
any point for distribution later to the furnaces. 

A conveyor housing, comprising a chamber enclosing the sj^ace above and 
below the conveyor is employed ; and a perforated top deck, above which the 
•conveyor causes the green bagasse to slide, is added. This top deck is 
perforated. Hot flue gases from any available furnace are introduced imder 



gases may be introduced at one or more points along the conveyor according 
to the depth of material being conveyed. The gases pass upwardly through 
the perforations, enter the bagasse, penetrate it, and then pass out to the at¬ 
mosphere through the open upper end of the housing, thus carrying away the 
moisture. 

The invention is best understood by the example illustrated in the draw¬ 
ing, in which the conveyor comprises a looped chain 6, c, having a series of 
conveyor flanges c' per|3endicularly rigidly mounted thereon. Beneath the 
top length of the chain and in supporting relation thereto is a perforated 
•deck-plate d'. A housing e encloses the deck and presents a chamber enclosing 
the top and bottom sides of the conveyor. The hot flue gases are delivered 
under their natural or supplemented pressure by a pipe / to the portion of the 
chamber below the deck ; and a series of branches of this pipe distribute the 
X No. 817,172, dated June I4th, 1928. 
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pressure gases in the chamber along the underside of the perforated deck- 
plate d^. The hot flue gases may be taken from the chimney of the boiler 
furnaces or any other available hot gases may be used, whilst the conveyor is 
driven by a chain m i^m the last roll n of the crushing mill or any other 
available source of power. An exhaust to the atmosphere is indicated at o. 
It is made relatively large to discharge the moisture-laden hot gases contin¬ 
uously. In this way, the dried hbt bagasse is discharged by a chute p to any 
desired point from which it may be directed or shovelled into the furnace. 
The exhaust fan r is coupled to the pipe / for feeding flue gases to the 
housing e. 
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Rake fob Ragasse Fxjknaces. A. H. Ball. Archief, 1929, 37, No. 35, 
798-799. 

Cleaning out the asFies from the furnace using an ordinary rake requires 

that the doors be opened ; and as this 
takes place several times an hour it 
means hot work for the stokers. But 
the operation can be made less irksome 
by the use of a large rake, the teeth of 
which slide between the grate bars, as 
shown in the self-explanatory sketch 
herewith. This device enables the men 
to do the job with the doors closed 
and quickly, though of course the 
doors must be opened at intervals to 
clean out the slag. Burning of the 
teeth of the rake will not occur if the 
rake when not being used is drawn 
out towards the front. Advantages 
of this method are that the work 
is done more comfortably and more 
quickly, that the combustion of the 
furnace is better, and that there is 
less formation of slag on the grate. 
Anyway, the arrangement is said to 
have done very well at Tjandie s.f. 


Boiling Tests made with a Jet Condenseb. G. J. Schott. Archief^ 
1929, 37, No. 34, 772-784. 

Due to the relatively high rate of grinding at the Gondang-Lipoero s. f., 
the vacuum of the central condensation system was not as high as was 
desired, the boiling of the molasses strikes particularly suffering in con- 
•sequence. Seeing that an improvement by increasing the size of the installa¬ 
tion would have been costly, it was preferred to provide a separate condensa¬ 
tion apparatus for one only of the pans, in this case that us^ for the boiling 
•of the molasses strikes. A Schutte-Kdrting multiple jet condenser was in- 
.stalled. Advantages of this apparatus cure that no dry air pump is required, 
.and injection water can be sent to several of these condensers using the same 
pump. Besides, the regulation of the vacuum becomes almost automatic, 
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and further these jet oondensers are moderate in initial and maintenance 
costs. On the other hctnd, it is pointed out that a rather large amount of 
water is required for injection; but then if the supply of the water is foimd 
insufficient, that from the jet condensers of the vacuum pans might be used 
for the central condenser installation of the evaporators. In tests vindertaken 
to see what kind of result could be obtained, a pan having a content of 340 hi. 
(7480 gallons), filled with 60 hi. (1100 gallons) of cold water, was evacuated 
to 60 cm. in 16 mins. In another test a vacuum of 73 cm. was reached in the 
same time, with the water at 26°C., which vacuum is 99*6 per cent, of the 
theoretical. This was using 0*063 cub. m. of injection water per second. 
On boiling up water alone, the following are some of the results obtained in 
five tests :— 


Test. 

1 

2 

8 

4 

5 


0-3 at . 

. 10 cm.. 

. 0-35 at . 

. 0-60 at . 

. 0-76 at 

Injection water pressure . 

over- . 

. kg. . 

. over- . 

. over- . 

. over- 


pressure. 

.vacuum . 

.pressure. 

.pressure. 

. pressure 

Vacuum on the steam line, cm. Kg 

66-80 . 

. 66-4 . 

. 72 0 . 

. 66-2 . 

. 71-4 

Heating by . 

DB4*2S. 

.DB + 2S. 

.. DB . 

.DB+2S. 

. DB 

Temperature injection water ®C. . 

29*0 . 

. 29-35 . 

. 24-03 . 

. 28*78 . 

. 29-76 

Temperature waste water, ®C. ... 

39-97 . 

. 40-93 . 

. 26-99 . 

. 41*62 . 

. 31-78 

Temperature steam, ®C.. 

61*0 . 

. 62-26 . 

. 33-87 . 

. 62-33 . 

. — 

Waste water used in cub. m./min. 

3180 . 

. 2686 . 

. 3172 . 

. 2408 . 

. 2370 

Weiglit of condensed water, kg. . 

2666 . 

. 2147 . 

. 781 . 

. 2314 . 

. 241 

Steam in kg. per hour . 

3424 . 

. 2799 . 

. 969 . 

. 3026 . 

. 472 

Duration of test in min. 

45 . 

. 46 . 

46 . 

46 . 

. 30 


Ill actual working conditions, that is in making a molasses strike, it was 
foimd tliat 14 mins, after opening the water-valve one could begin to draw* in 
syrup; after 60 mins, the |>an was grained, and the strike was finished alto¬ 
gether ill about 9^ hours. During the previous crop w'orking on the central 
installation, 11 to 12 hours had been the average duration of tlie same kind 
of strike. 

Grinding and Storing Qualities oe POJ 2878. G. J, Schott. Archief^ 
1929, 738-750, Korte Mededeelingm, 1929, No, 23. 

At the end of the 1928 season a questionnaire was sent round the factories 
to elicit opinion on the qualities of the famous POJ 2878 now largely being 
ground in that country, and 141 letters were received in reply. Most of the 
factories (123) stated that they had been able to grind well up to capacity, 
though some of them remarked that tlie softer canes were easier. On the other 
hand, there were others (18) who staffed that, due to the hardness of the new 
cane, they had found difficulty in maintaining capacity. Preparation of the 
cane by crusher or 1st mill with crusher top roll was stated by most replying 
to have suffered. Most also stated that the power consumption had gone up, 
estimates in comparison with previous years, varying from 5 to 26 per cent., 
being stated. On the whole breakages had been more, the totals for 1926, 
1927 and 1928 being 162, 222, and 331, those for top rollers being 86, 124 and 
160, and for other rollers, 22, 39 and 60. A number of the factories were able 
to detect a greater wear-and-tear of mill rollers and other peurts. Regarding 
the quality of the bagasse,^ a good proportion of the factories (67) judged it to 
be better than that of DI 62 and EK 28 ; on the other hand some (17) 
thought it to be coarser. In general, the conclusion drawm by the author^ 
representing the Experiment Station is that the grinding of POJ 287 8 does 

*DB IB double bottom; and S, seii)entin68. 
t Bnglneer ot the Technical Department, Bxpeiiment Station. 
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make greater demands on the mills. Especially must attention be directed 
to the sharpening of crusher rolls and crusher top rolls; to the strong construc¬ 
tion of the feed shoot, to the proper adjustment of the trash turner ; and to 
good scrapers. Altogether one may be certain, it was stated, of reckoning on 
higher maintenance charges and the more frequent renewal of parts imder- 
going wear and tear. As to the bagasse, its quality is very good, but its quantity 
is less than 1927. Data for the hbre content indicated that it is only slightly 
inferior to the last cultivated varieties. Thus, in six factories grinding only 
POJ 2878 it was found to vary from 11*6 to 13*6 per cent., and an average of 
many determinations made by the extraction method on samples of 25 kg. 
was 12*05 per cent. 


Continuous Settuno Apparatus. Chr. H. Nieben. Archief, Veralagerit 
1929, Afl., No. 5, 216-222. 

During last crop a small experimental apparatus for the continuous 
settling of muddy juice was put into operation at Sroenie, Djatiroto, and 
Goenoengsari factories, and results were obtained such as to justify the 
continuance of the tests with a larger apparatus. It is seen that the apparatus 

consists of a cylindrical vat having a 
conical bottom. It is provided with a 
central inlet pipe A at the end of 
which are six radial distributing gutters 
having notched edges. In the upper 
part of the tank is placed a circular 
outlet gutter (7, which also has notched 
sides. In starting up the apparatus, 
the cock of the muddy juice outlet, D, 
is kept closed until the level of the mud 
shown (lower dotted line) is reached, after 
which it is so set that the level is main¬ 
tained as closely as possible. The out¬ 
let is so regulated that the rate at which 
the juice rises is lower than that at which 
the mud sinks, which can be easily 
j udged by observation through the sight - 
glasses. It is thus seen that wdth this 
apparatus a kind of filtration takes place 
of the juice through the mud, and 
the following are the advantages that 
would be expected : (1) Saving of heat; 
(2) more concentrated juice ; and (3) a 
clearer juice. Actually the first and 
third were realized in the tests, but the 
apparatus was too small (it held 700 
litres) to prove the second point. Its 
capacity was about 1 cub. metre of juice per hour per sq. metre of surface, 
the settler at Djatiroto having a content of about 36 sq. metres and a 
surface of 8*5 sq. metres. At Goenoengsari the purpose of the tests was to 
establish if 1st carbonatation muddy juice could be concentrated in this 
way. Applied to defecated juices, the apparatus had given no trouble in 
the separation of the mud. 
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Improving Evaporation ,—In the beet sugar factory at Dolni Oetno, 
Czecho-Slovakia, there is a quadruple consisting of ordinary vertical bodies^ 
each of them having a central circulation tube, excepting the first, which is a 
Kestner. In order to increase the capacity of the apparatus, also to obtain a 

rapid replacement of the juice in the tubes, 
and further properly to utilize the total evap¬ 
orating surface, the engineer of the factory, 
Fr. Paijlik,^ installed in the bottom of 
each body a dividing ])lato, 250 min. (10 in.) 
high, the body being divided in this way into 
two equal parts (as can be seen in the drawing 
herewith). Moreover, in the sjiace in the 
low^er part- of each body a pipe was inserted, 
this reaching right to the bottom, so as to 
close oft* connexion with the central circula¬ 
tion tube. Thus two paths for the juice were 
made, a third being through the circulation 
tulie where the juice was collected. Juice 
entering the first body from the Kestner 
]>assed through tlie regulating vessel and the 
inlet valve into the semi-circular perforated 
tube, the total area of the holes of which cor¬ 
responded approximately to one and a half 
times the diam. of the inlet valve, 130 rnm. 
(5J^in.). Thro\igh these holes the juice was 
sprayed ovei the top half of the first path in full boiling, went down through 
the tubes, reversed, rose up the second path over into the central circulation 
tube, all the time boiling intensely. Then out of the bottom into the next 
body. Third, fourth, and fifth bodies wrere equi])])ed in the same w^ay as the 
second. Boiling in each body was very violent, but no frothing occurred, and 
the juice was rapidly evaporated. Daily 9670 quintals (967 metric tons) 
of beets were worked, the juice being boiled to 70-73' Balling, and with a 
considerable economy of coal. 



Preventing Colour ,—During this season in ('zecho-slovakia there has 
been a marked fall of alkalinity during evaporation, which hew made difticult 
if not impossible a good sulphuring of the clarified juice. But on the ground 
of previous experiments, wdiich ho has now continued, Vl. Stanek, of the 
Sugar Experiment Station, Prague,* is able to recoimnond the addition of 
sodium sulphite to the carbonatat^ed juice previous to evaporation, instead of 
sulphuring. This has been found to have an excellent effect in hindering the 
formation of colour during evaporation without making the juice more acid. 
A laboratory experiment demonstrated this : Carbonatated juice from 
different factories was boiled down without employing vacuum to about 
one-quarter of its original weight, on the one hand without any addition, 
and on the other hand with the addition of only 0-01 per cent, of sodium sul¬ 
phite (calculated on the roots). On diluting to its original density, emd 
determining the colour with Sandera’s objective photometer, it was seen 
that whereas without the addition the colour increase of the juice was about 
27 to 37 per cent., with sodium sulphite the increase of colour was only 5-6 i>er 
cent. In fact in one instance the liqu id which hod been evaporated was 

* Zeitteh. Zwskerind. Ctwho-Slov., 1029, 54, No. 15, 151-162. 

2 Zettsch, ZtiekeHnd, Czucho^Slov,, 1929, 54, No. 11,114-115. 
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lighter than in its original condition. In practice, in the case of a factory 
slicing 10,000 quintals (1000 metric tons)in 24 hours one would dissolve 200 kg, 
of crystallized sodium sulphite in hot juice in a suitable tank with a small 
outlet cock, dilute to 10 hi. (220 gallons), and well mix, thus giving a 20 per 
cent, solution. Of this solution 41-6 litres (about 9 gallons) are run in per hour, 
the cock of the tank being so set as to pass 700 c.c. (1'2 pints) per minute. 
As sodium sulphite does not affect the alkalinity, it will be necessary in the 
ease of a marked fall of alkalinity to treat the juice with soda. This is best 
done by adding it in a constant stream before the first carbonatation. 

Natural Alkalinity .—As to the extent of the natural alkalinity in normal 
and abnormal beets little so far is known ; but some experiments recently 
ma<ie by O. Spenglek atul C. Brendel^ show the importance of observing 
this factor. Three series of tests were made, viz., with (a) roots which had 
been cultivated under dry weather conditions, and had further during transport 
imdergmie a slight drying : (b) roots which before lifting had had plenty of 
rain, and had been examined immediately after harvesting ; and (c) roots 
which were rotted. In each aeries the theoretical natural alkalinity and the 
practical natural alkalinity were determined, and the residual lime was also 
reeordc<l in the tabulated results. It was observed in the case of the (a) series 
that the t.n.a. variotl greatly, namely from 0 004 to 0*026, whereas the p.n.a. 
remained fairly constant at 0*024 to 0*030. Since the residual lime content 
represents the difference between the theoretical and the practical natural 
alkaliiiitics, this figure was also rather erratic, viz., from 0*003 to 0*017. 
In the serifs (6), however, the re.sults were of a different order *. the t.n.a. and 
the p.n.a. being both about the same throughout, viz., about 0*026 to 0*038, 
so as to leave practically no residual lime content at all, at least less than 
0*002, a satisfactory condition of things. As to series (c) dealing with the 
rotten roots, the characteristics shown in series (a) were here reproduced to a 
magnified degree, the t.n.a. often falling to a negative figure, and the p.n.a. 
not much decreased, the result being a very high residual lime content figure, 
such as the authors have always found with rotten roots. These experiments 
show*, firstly, that freshly harvested roots which have not been allowed to dry 
up give juices which with a ]>roper final carbonatation to the optimum 
alkalinity can be almo.st entirely de-limed, even without addition of soda. 
Secondly, they indicate the importance of a suitable treatment of the roots 
just after harvesting so as to prevent their drying up. By leaving the roots 
to dry up on the field an error is committed which can only be made good in 
the factory at great cost. Apart- from the harmful nature of the lime salts as 
such, they act as a measure of the colloids. The greater the quantitj^ of lime 
salts, the greater that of the colloids, the harmfulnesa of which in the process 
of manufa<?ture can hardly be doubted. 

Beet Juice Clarification. —Dr.O. Spengler, Director of the Sugar Institute 
of Berlin, at one of the meetings of the Society of German Sugar Manufacturers 
mentioned some useful facts about beet carbonatation. At present the do se 
of lime varies from 1 to 3 per cent, of the roots, and 1*6 in the first and 0*6 in 
the second carbonatation is a very usual amount. About 10 minutes seems 
the average duration of liming, but it should bo longer if a smell of ammonia is 
very evident, otherwise the acid-amides will be left to decompose during 
evaporation, this possibly finally leading to acid juices. The first carbona¬ 
tation was formerly stopped at 0*15 ; but, since the natiue of the roots has 
changed som ewhat, it is necessary to carry it to 0*06 to 0*04. One may use 
I ZeiUeh. V§r. d»iK. Zuckejrind., 1929, 79, 767-770. 
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titrated papers indicating with precision the pH of the juice under treatment. 
After this first carbonatation, the juice should be filtered with great care^ 
especially in making white sugar. If the juice from the filter-presses is cloudy, 
it should be re-filtered, as cloudiness is to be avoided at all costs. If cloudy 
juice goes to the second carbonatation, then the colloidal matters re-dissolve ‘ 
in it, and they remain there. After the first carbonatation, it is necessary to 
re-heat to 98°C. In operating the second carbonatation, the Wbisdebo 
modification in which the juice is sulphited, treated with 0*4 to 0*6 per cent, 
of lime, and finally carbonatated, is recommended by the Institute. Juices 
which are very limpid, very low in lime salts, and always give good sugars, 
are thus obtained. After carbonatation, one re-heats to 98-100°C. Boiling-up 
after this is to be recommended, as it effects decompositions that otherwise 
would occur in the evaporators, and in this way diminishes scale formation. 

Evaporation binder Pressure .—Discussions have been going on in the 
Continental sugar papers as to when the factory in evaporation under pressure 
was first operated. The Hallesche Maschineufabrik und Eisengiesserei has 
stated that in 1903 their engineer, P. Meyer, now Professor at Delft, obtained 
a patent^ the claim of which read as follows : “A system of ev^aporation, 
principally for the concentration of the w^eak juices of sugar factories con¬ 
sisting of several successive evaporator bodies without any injection con¬ 
denser and without any air pump, in which the liquid is in ebullition under a 
pressure higher than that of the atmosphere, the first body being heated with 
exhaust vapoiu' from the engines at suitable pressure.'* Efforts wore made 
at that time to interest the sugar industry generally in this method, but without 
success, and the patent was abandoned. In 1913-14, however, the Halle 
iron-works in collaboration with Dr. Btjttneb was able to install at the 
Polnisch-Neukirch sugar factory, in (Germany, a triple effect evaporator 
working under pressure, and this is claimed to be the first plant to operate 
in this way in a sugar-house. On the other hand, a writer in a Belgian paper* 
points out that the distinction under discussion cannot be claimed by the 
German people since they have overlooked the fact that as far back as 19U5 
Kestner pointed out that he had been working his evaporator imder pressure 
during three years past in different industries, including that of sugar.* There 
is no doubt that the Kestneh apparatus was in continuous operation at the 
Tirlemont Refinery, Belgium, in 1910. 


A World Agricultural Census. —The Internationa) Institute of Agriculture 
at Rome is carrying out a census of world agriculture with the cordial collaboration 
of the Governments concerned. When the task is finally completed, the results of 
the census will not only give the figures of the World agricultural inventory, but will 
be accompanied by a methodological documentation that will be of the greatest value 
in the organization of future censuses. 


High Alcohol Yields. —A yield of 16 per cent, of alcohol is considered normal 
in the fermentation of fruit juices under good conditions. But John R. Eoff and 
collaborators^ describe a series of tests in which 1 part of crushed fresh pineapple 
and 2*6 parts of sugar solution at 35° Brix were inoculated with Tokay yeast, 
allowed to stand at room temperature for 24 hours, after which the juice was pressed 
off, placed in jugs and kept for 44 days at 15°C. At the end of that time the 
alcohol content was as high as 19*1 per cent, by volume. It is probable that other 
factors than yeast, tenmerature, and sugar concentration are concerned, possibly 
something in the fresh fruit having a stimula ting effect on fermentation. 


A No. 146, 


t ^ 5«crme Sdge, 1929, 49, No. 6. 
3 At the Chemical Congress, Liege, July, 1906. 

* Ind. d! Eng. Chem.t 1929, 21, No. 12, 1277-1279. 
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Refractories for Boiler Settings.* 

By OKOBOS W. OOKNOK. 

The new types of furnaces that have been installed in sugar factories 
during the last few years have developed combustion temperatures very much 
higher than could be obtained with the old type of standard furnace that has 
been in general use for a great many years. Temperatures obtained in the 
old furnaces very rarely exceeded 1800®F., the average being usually 1500 to 
1600°F., while most of the new furnaces are giving temperatures of 2200 
t<) 2300®F., and temperatures over 2400°F. have been recorded. 

The higher temperatures now being developed in bagasse-burning 
furnaces are approaching those being obtained in coal and fuel oil furnaces 
operating at about the same boiler ratings. If furnaces are to be installed to 
develop high temperatures, the refractory will have to be selected with much 
greater care than formerly if a reasonable length of life is to be expected from 
the setting, and expensive repairs are to be avoided during or at the end of the 
grinding season. “ Refractory ” hero refers to fire-brick, fire clay and 
cements that are used for making the mortar required for laying the brick, 
the selection of the material for the mortar being just as important as the selec¬ 
tion of the brick. 

Brick which has a fusion temperatiue of at least 3200®F. can now be 
obtained at a reasonable cost, which is well above the maximum temperature 
of the furnace gases. It is not the temperature alone that causes failure 
of the brick, however, but the chemical interaction of the slag, and ash 
forming chemical combinations with the hot brick, which lowers its fusing 
value. It is more important that the clay from which the brick is made is 
suitable for the conditions mider which it will operate. Potash, which is 
always i>resent in bagasse, volatilizes when the bagasse bums and mixes 
with the furnace gases. It tends to unite with the silica in the brick to form 
a slag on the surface of the brick, which may cause the surface to break off or 
cause spalling. Hence, bricks having a large percentage of silica are not suit¬ 
able for lining the walls of bagasse furnaces. The bricks used should have 
at least 42 to 45 per cent, of alumina, and this should be in a stable 
form with no free quartz present. The brick should also be low in fluxing 
impurities, such as iron oxide, lime, magnesia, potash, titania, etc., as these 
impurities tend to lower the fusion temperature and reduce the compressive 
strengtli of the brick at high temperatures. Bricks known as high alumina 
bricks, having over 67 per cent, alumina and a fusion temperature of 3400°F., 
can be obtained, but such bricks are quite high in price. 

In constructing settings sufficient care is not always given in properly 
laying the brick. The brick should be as nearly tmiform in size as can be 
obtained, with straight, flat faces, shari> comers, and a minimum of warpage ; 
and the joints between the bricks should be as thin as it is possible to make 
them. If the joints are thick, there is danger of the mortar falling out, exposing 
five sides of the brick to the action of furnace gases and slag, which in time 
may cause the disruption of the brick. The mortar used should be mixed with 
water to the consistency of cream, each brick being dipped in the mortar and 
then pushed and ru\>bed into place and tapped with a mallet until it touches 
the brick below it. 

Raw hre clay acts only as a filler ; it has no bonding strength, as it does 
not vitrify with heat, and it has a high shrinkage. It may also melt and fiow 
out of the joint, or crumble and fall out where the joint is thick, in either case 
exposing five faces of the brick to attack from slag. This will cause poorly 
1 Abridged from Reports of the Aeeoeiation of Bawoiian Sugar Teehndogiete, 1029. 
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constructed walls to become weaker. High temperature cements—cold 
setting and heat setting—are now being used quite commonly in place of 
fire clay. 

What is considered the best practice to-day in power plant work is to 
construct the walls of boiler settings entirely of fire-brick, second giade brick 
taking the place of red brick for the outer part of the wall. This gives a more 
uniform wall, which should bo free from voids and have a more uniform tem¬ 
perature gradient. The second grade brick should have practically the same 
thermal expansion coefficient as the brick used on the fire-side of the wall, for 
if the brick on the outside is not substantially the same, as is the case when 
red brick is used for the outer-]>art of the wall, there is likely to bo sufficient 
difference in expansion between the two halves of the wall to caiise the bonding 
brick to shear, followed by the destruction of the wall, or at least the prodiic- 
tion of large, unsightly cracks in it. 

The walls expand when they are heated, the expansion boiiig about 
i in. in 8 ft. of length. Expansion joints should be provided about this 
distance apart in all large furnaces to permit the wall to expand freely. If no 
allowance is made for expansion, the walls may buckle, causing ilestriiction 
of the wall, or production of cracks in it. Centre or cross walls, such as the 
bridge wall, should not be built in or ma<le integral with the side walls. A 
space should be provided at each end to allow for expansion. No red brick 
should be used in the bridge wall, which should be constructed entirely t)f 
fire brick, as there is danger of the red brick molting and causing failure of the 
wall. Red brick shoiild be used only in parts of the sotting well ])rotectiMl from 
high temperatures. 

The spalling of brick may result from a number of causes, the ])rin(Mpal one 
being rapid temperature changes, or it may result from the mechanical ])inching 
of the hot ends of brick, due to the greater expansion on the side that is in 
contact with the furnace gases. The slag that forms on the surface of the 
brick will sometimes penetrate sufficiently far into the brick to make it 
brittle and easy to break. A brick of hard, dense texture is more liable to 
spall than one that is porous. This ride, however, does not always hold good, 
as any brick in which the mixture of clay is not uniform is likely to spall. 

emitting of brick to make them lit into the sotting should be avoided if 
possible, as it is difficult to obtain a smootli, straight face in this way. Cutting 
can very often be avoided by the use of split brick, small brick, soaps, etc., 
ail of which ai*e now standard and can be obtained from almost any manu¬ 
facturer. A sotting should be designed, if possible, to avoid the u^o of special 
shapes, as these usually have to be made by hantl, and the finished pro¬ 
duct is likely to be inferior and not as imiform as that made by machine. 
When special shapes are recpiired, the maximum thickness should not exceed 
5 in., as it is difficult to obtain a satisfactory prodvict of greater thickness. 
Oversize sections usually do not stand up as well as the standard thicknesses, 
and special shapes always cost considerably more, per unit of weight, than do 
the standard shapes. 

Fire bricks should not be stored out of doors, exposed to the weather, as 
exposure causes them to deteriorate. They should be piled on edge, that is, 
on the 2^ in. X 9 in. face. 


Catbbp^ar Tractor Prices. —^Price reductions on the products of the 
Caterpillar Tractor Company have recently been announced. As an instance the 
Sixty C^te^iDar, which sold around »6000 in 1926, is now listed at 84176, a 
reduction of 8126 of! the previous current price. 
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The Applicatioti of Science to Crop Production. A. Howard and G. L. C. Howard. 

(Oxford University Press), )929. Price : 98. net. 

The particular application referred to is the foundation of the Institute of Plant 
Industry at Indore, in Central India. Its history is briefly recapitulated, including 
the sources of revenue and the way in which this hsp been utilized, together with the 
aims held in view. Then follow tho selection of site, the lay out of th« experimental 
area, the sinking of wells, erection of appropriate laboratory and fann buildings, and 
the location of quarters for the farm labour in a model village. Each of these sections 
is treated with equal seriousness, as it were, bv this committee of two. And during 
the study a tliorough analysis is made of the natural conditions and status of the 
local agriculture, with suggestions as to the way in which it may be improved. This 
is undoubtedly the most valuable part of the 'book. Cotton is the chief crop to be 
studied and an account is given of the? character of the work proposed; but the 
necessity of rotation of cro])a is accepted from the start and this widens the field of 
study. Then tho necessity of providing substitute ciops for opium on tho well- 
irrigated areas, now that it is no longer grown, is briefly considered, and wheat and 
sugar cane come into the picture. Sugar cane cultivation is very backward in this 
part of India, and tlie authors have made a preliminary experiment of adopting tho 
“ Java rnethofi,” althougli no details are given. The result of this experiment 
was eminently successful, in that S 48 producjed “ 35 tons of cane to the aero from 
which samples of gur of excellent quality have been made.*' 

Indicators. Dr. T. M. Kolthoff, translated by N. Howell Furman, Ph.D. (Chapman 

A: Hall, Ltd., London). Price : 17s. 6d. 

Those interested in the subject of the colorimetric estimation of the hydrogen-ion 
concentration will be acquainted with tho excellent treatise of W. Mansfield Clakk, 
and it may bo also with the recently published work of Dr. Britton. They probably 
are less familiar witli Dr. Koltuoff’s useful treatise, an English translation of which 
issued in 1920 is now before us. His book can be described as an original and practical 
manual for those using the various indicators in titrations or colorimetric hydrogen- 
ion concentration determinations. After two theoretical chapters, on “ Neutraliza¬ 
tions ” and “ Amphoteric Compounds,’' the author discusser : “ The Colour Change 
of Indicators ” ; “ The Use of Indicators in Quantitative Neutralizations ” ; The 
('olorimetric Determination of Hydrogen-ion Concentration”; and '‘Practical 
Applications of the Colorimetric Determination of H.I.C.” One of tho final chapters 
deals with “ Indicator Papers,” in which the sugar factory chemist shows interest by 
reason of the simplification offered compared with present working. We are told, 
however, that “ the sensitivit 5 ’ of these papers is influenced by so many factors 
that it is not in general possible to use them in determining H.I.C. exactly.” One 
factor, as shown by tho author's o^^^l experiraentH, is that buffer solutions of about 
the same buffering ]>ower as th.^t of the unknown solution should always be used for 
compai’ison piiiposes. FurtluT, the indicators generally used in sugai work do not 
appear to bo sufficiently sensitive for use in this way. 

Technical Chemists* Handbook. George Lunge, Ph.D.; third edition, revised by 

Alex. C. Gumming, D.Sc., F.I.C. (Gumo 3 »^ and Jewrkson, London). 1929. 

Price : 12s. 6d. nett. 

” Lungs ** is an indispensable aid in the laboratoi j*- of the heavy chemical works; 
but this smcdl book with so much useful data in it deserves to be better known to the 
sugar factory and refinery chemist. It will give him the best of information on the 
examination of some of tlie materials used in his manufacture, as lime and limestone 
sulphur, hydrochloric acid, soda ash, caustic soda, potash salts, as used for fertilizers, 
and water for boiler supply. Further, under the heading of “ Fuel and Furnaces,” 
he will find details for the examination of fuel, including its calorific value, for the 
analysis of chimney gases, and for determining the draught and temperature. 
Methods are described with great care, the aim of the “ Handbook ** being to effect 
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by the adoption of standard procedure tlie task of establishing nnifonnity among 
chemists representing buyers and sellers. This revision has involved only minor 
alterations^ there being no change in the general scheme which in the past 
has been so well appreciated. Its high reputation will without doubt be main, 
tained in its new edition. 


Phosphoric Acid, Phosphates, and Phosphatic Fertilizers. Wm. H. Waggaman and 
Henry W. Easterwood. American Chemical Society, Monograph Series. 
The Chemical Catalog Co., Inc., New York.) 1927. ^?*7*00. 

This book by two well-known American experts deals with the production 
and uses of phosphoric acid in general, the role of this chemical fertilizer in agri* 
culture being discussed only briedy. In particular it treats of phosphate deposits 
in different parts of the world; so-called available phosj^hates : water-soluble 
phosphates; the manufacture of phosphates by the sulphuric acid process; the 
volatilization process of producing phosphoric acid; the various uses of phosphoric 
acid and phosphates ; and lastly gives patents on the production of phosphoric acid 
in its different forms. Good accounts are given of the use of phosphoric acid 
compoimds as defecating agents in sugar manufacture and refining and of animal 
charcoal. It forms a reliable survey of the subject within the scope indicated. 

Modem Methods of Cocoa and Chocolate Manafactute. By H. W. Bywaiers, D.Sc., 
A.R.C.Sc., FJ.C. (.T. & A. Chmchill, London). 1930. Price j 2)s. nett. 

This addition to the several books which liave been published on the subjec^t 
gives what the author describes in his preface as “ a plain unvarnished account ” of 
modem methods of producting cacao and of manufacturing chocolate from it. It 
consists in clear untechnical language of information drawn f;om the author’s long 
experience of this branch of industry. lUust.'ations are given of the many types of 
machinery used, the working of which is described in a simple way. Altogether 
the book forms an easily read account of the subject* and it is eminently 
suitable for the tyro. Sugar for mixing with the cacao mass should be in as fine and 
uniform a state of sub-division as possible. It is to bo noticed that the ** Kok ** 
machine, well-known in other industries, is found to give satisfactory results for the 
preparation of this icing sugar. Another which has found much favour is the 
WooDBUBN disintegrator, which can also bo used with an air separator for obtaining 
a uniformly fine product. 

Atlas for the Sugar Industry of Europe. Prepared by F. W. Schallohn. (Schallehn & 
WoUbriick, Magdeburg, Germany). Price RM. 32. 

This is a coloured Atlas showing clearly the exact position of the different sugar 
factories and refineries of Europe, arranged in countries. Distinction is made by 
suitable markings between factories that work up beets, and refineries refining only 
raw sugar, but not between raw and white sugar factories since these last vary their 
precise working so frequently. Before each map there is a page giving an exact 
alphabetical list of the sugar factories and refineries depicted. This Atlas, consisting 
as it does of 71 Plates, will accordingly supply a want, in that within its pages there 
are collected a series of maps which if they have at all previouslj" appeared have been 
isolated and published at differing times. 

Manual of Sugar Companies, 1929. (Farr & Co., 90, Wall Street, New York). Free. 

This is the 10th annual edition of a manual of sugar companies issu^ by a 
well-known firm of brokers in New York. It reviews 25 leading Cuban, Porto Kioan 
and American sugar companies and gives synopses of some 80 other companies 
operating in the United States, Cuba, Porto Kico, Hawaii, the Philippines, Santo 
Domingo, Central America, Java, etc. Copies of this manual can be obtained without 
charge on request to Messrs. Farr & Co. 
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OvKHiTLow Typib OF THE Lbvel Indioatob FOB EvAPOBATOBS. C. H. W, Bambaft* 
Reporta of the AaaociaUfm of Hawaiim Sugar Technclogiata^ 1929, 97-104. 

This juice level indicator is dependent on a difference in head between the level 
of juice in the evaporator and that of the juice going over the overflow crest, this 
difference in head being required to overcome entrance and velocity losses, friction 
losses in connecting piping, and the head on the weir crest. Kegulators acting on this 
principle were incorporated in three quadruple effect installations in 1920, in 
Hawaii, but the results were disappointing, these devices failing to maintain the juice 
level continually at the desired point, particularly when the grinding rate varied. 
This fault was found to be due : (1) to the original setting of the overflow chamber 
being too high, preventing the proper juice level being maintained when grinding at 
or near the maximum grinding rate; and (2) to larger overflows and connecting piping 
being nec^essary. Referring to the sketch, the overflow and the line connecting it to 
the cell are made large enough so that the total of entrance and velocity, friction 
and weir losses H for the maximum grinding rate are equal to, or less than, 0*093 of 



between the chamber and effect, and is also of sufficient length L to act as a hydro¬ 
static seal, preventing the drawing of vapour from the chamber and preceding cell 
during normal operation. The longest seal will ordinarily be between the third and 
foiurth cells. With 26 in. Hg. in the last, and, say, 12 in. in the third, the difference 
being 14 in. Hg., equal to a head of 16 ft. of water, or slightly more than 14 ft. of 
SO^Brix juice, the bottom of the syphon should extend somewhat more than 14 ft. 
below the level of juice in the fourth cell. Several factors, however, affect this 
situation. For satisfactory operation, the size of syphon should be such that not 
more than about one-third of the available head is absorbed by pipe friction. Further¬ 
more, for satisfactory operation the length should be about 25 per cent, greater than 
the theoreti cal derived from the calculation indicated above. A cut-over line G 

1 ThU Review is copyright, and no part of it may be reproduced without permUsion.— 
Editors, 1,8, J. 
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with valve, between the horizontal run of overflow piping O and the discharge end of 
the syphon, enables by-passing the overflow device in an emergency and also provides 
for passing acid and soda, used in boiling out, direct from cell to cell, without diluting, 
without loss of volume, and without loss by neutralization in the loop. A drain D 
with valve is also provided to remove liquor which may collect in the control chamber. 
Installation of these regulators enables one to make useful practical observations; 
In a 10,000 sq. ft. quadruple from which vapours were withdrawn for heating, the 
rate in the last three effects reached 9-65 lbs. per sq. ft. per hour with the rate of 
grinding ai 90*4 tons cane per hour. There does not seem any real reason why an 
evaporation of at least 8 lbs. sq. ft. hour cannot be realized in most standard quad¬ 
ruples now installed, and this with the usual back-pr(^ssure of 7-8 lbs. per sq. in. 
in exhaust mains. Several evaporators have been observed in operation with juice 
levels carried near the top of the tube sheets. libullition was evident in the cells, 
but the absence of a well-defined cascade into the centre well was suflicient evidence 
that they were working \ery inefficiently. Under these conditions the capacity 
reduced 30 per cent.; or conversely, the capacity would be increased more than 
40 per cent, by liolding the juice level at the proper point. Data obtained by 
Kerr show that an excellent rale of transmission occurs when the juice level is 
between 29*2 and 41*7 per cent, of the height of the tubes, the maximum rate occur¬ 
ring when the level is between 33-3 and 37*5 xx»r cent, of the height of the tube. 

SiMALL Centrifugal Pumts f'oR the Sugar Factory. R. H. Lloyd. Reports of 
the Asaociation of Hawaiian Sugar Technologists^ 1929, 69-62. 

In thus article the feasibility of centrifugal pumps for handling various sugar mill 
liquids is outlined : First is the raw juice pump. It must take the raw* juice ns it 
leaves the juice .scre3n and deliver it cither to other mill rolls or to the scale or liming 
tank. As some fibrous material may pass tlirough the screen a pump should be 
selected having large openings in the impeller. As moreover, the juice is hot, it is 
recommended that the pump be installed with no suction lift, failun^ of the pump to 
hold its suction causing immediat<e shut off of the flow of juice. This pump is also 
called on to liandle a varying capacity, corresponding to the rate at which the mill is 
grinding. The capacity can be varied by hnn<l throttling on the pump discharge, 
or by using a variable sjieed motor with float control. A recent example of this 
arrangement shows a 50 per cent, reduction in capacity with only 9 per cent, sjieed 
reduction, the head remaining constant. An unstrained juice pump requires to have 
a non-clogging impeller, one which will handle large solids, say uj> to within 1 in. 
of the diam. of the pump inlet. Its stiiffiing box should be so arranged as to prewent 
so far as possible the tendency of fibres to pack around the shaft immediately behind 
the imjieller. Tliis pacldng has the effect of braking the pump, and if not relieved 
may soon overload the motor. Milk-of-liine can easily bo handled by a standard tyixj 
of centrifugal pump, but it should be of all-iron construction, as this liquid has a 
tendency to attack bronze. Tlie juice-heater pump can also be of a standard tyiie. 
The mixed juices, when taken from a Dorr clarifier, however, may run as high as 
190 to 206°F., and no suction lift is permissible. A large pump of 1800 r.p.m. 
si^eed is preferable, as this permits of low suction velocities and insures maximum 
pump capacities. Under these conditions a not suction head of 10 to 12 ft. will 
insure against all ordinary suction difficulties. The evaporator supply pump can 
be a standard unit, but should be selected for a slight excess capacity. Under usual 
conditions the* flow of clarified juice can be maintained at a fairly constant rate, and a 
hand valve in the discharge line can be set to give the desired capacity. A general 
tendency exists with mill engineers to specify pump capacities considerably in excess 
of their normal requirements, a good practice from the standpoint of increased 
grinding rates in the mill. Besides, some of the earlier centrifugal pump installations 
did not come up to their guaranteed capacities, due more to an incomplete under¬ 
standing on the i)art of the pump manufcuiturer of the actual conditions under which 
the pump must operate. Wherever possible, the pump should be located immediately 
below the chamber or body, and a long radius elbow connected up with the pump 
suction flange. The writer has observed cases where ordinary 90® elbows in the suction 
lines have started the formation of an air pocket which has throttled the pump. 
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causing trouble from lack of capacity. A few mills liave installed a small vertical 
receiver in the suction line, between the bottom of the chamber or body and the pump, 
this receiver being made from a short length of 10 in. pipe with welded ends. The 
addition of a water column gives a visible check as to whether the pump is carrying 
away the condensate as fast as it comes down. All these condensate pumps should 
have a positive or not head on their suction to prevent vaporization, regardless of the 
equalizer connection. The amount of head will vary and can best be shown bj^^ an 
example, assuming that a pump is to handle condensate at 200°F. First, select the 
pump to meet the head-capacity condition and note the suction lift limitation ; 
assume this to be 18 ft., it is deducted from 30 to find the absolute pressure required 
at the pump if it is to meet its capacity requirement; 30 ft. is chosen as an arbitrary 
value, as it allows for entrance losses. This value, therefore, equals 12 ft. Second, 
obtain from steam tables the pre.ssure equivalent of the temperature of the liquid, 
and convert this into feet head, allowing for specific gravity 200^F. = 11*52 lbs. 
. ^ , 11*62 X 2*31 

per sq. in. absolute " == 27*6 ft. (2*31 feed head, corresponding to 1 lb. 

per sq. in. pressure—0*964 being a factor for water at 200'^F.) Third, add the two 
values just obtained to find the total head above absolute zero, 12 x 27*6 = 39*6 ft. 
Fourth and last, subtract atmospheric pressure in feet of liquid, corrected for specific 
gravity at thc3 purnpiiig teinporaturo, from tlie total head just found, and the result 

14*7x2*31 

is the net head above atmospheric pressure which will be required, —Q.' 9 g 4 ~ ~ 35*3£t. 

39*6 — 36*3 = 4*3 ft. net head required above pump centre line. 

In view of these requirements as to positive suction heads, some of the newer 
sugar nulls in Cuba have been laid out wdth tiie various pump supply tanks located 
on a balcony above the pump floor. This gives all the pumps a positive suction head 
of from 12 to 16 ft. and ensures satisfactory operation. 


Electrically Driven Centrifugals in T.H. F. W. Peacock. EeporU of tfie 
Association of Hawaiian tiugar Technologists, 1929, 67-68, 

In 1928 fifteen electrically operated centrifugals, having characteristics described 
below, were installed at the Hawaiian Coirimercial & Sugar Company’s Puunene Mill, 
Maui, T.H. Eleven of these machines are for No. 1 sugar, the others being used as 
thickeners for mud. Moterrs ; These units ore O.E,Co.'s Type K.T.R. vertical squirrel 
cage induction 2-speed motors—30 h.p.. 3-phaso, 440 volts, 60 cycles, 600/1200 
r.p.m. Air is draviui into the rotor at the bottom, and after passing through and 
around it, is forced around the field core and its windings, from whence it is dis¬ 
charged through the oi^enings in the side of the field frame. Ball bearings are used 
at top and bottom. The s]ieed8 of 600 and 1200 r.p.m. are obtained by changing the 
number of polos. Centrifugals : The above motors are direct connec^ted to 40 in. X 
24 in. machines of the self-discharging type with self-centring floating baskets, 
equipped with the new Roberts’ improved ball-bearing head. Screens used are 
Fontaine conical slot, gauge 0*032 in. holes, 0*028 in. wide on outside of sheets and 
0*012 in. wide on inside of surface. The conical opening forms a free 8p€u;e on each 
hole which prevents obstruction by an adhering deposit and avoids the effects of 
centrifugal force, the larger opening being on the outside. Control : This is effected 
by magnetic starters having a double set of contactors placed back to back, whi(*h 
are mechanically interlocked, making it impossible to get both sets in at the same 
time. Starters ore also equipped with temperature relay for overload protection. 
A planetarium installed in the mixer keeps the massecuite from settling on the bottom 
and allows it to flow evenly when the gate is opened. This prevents lumps from 
entering the centrifugals and keeps the machines from vibrating. It also reduces 
the amount of water used in washing machines at the end of strike and in liquidating 
the mixer. Operation ; The operator moves the brake handle into the 600 r.p.m. 
position and proceeds to load the basket with massecuite in the usual manner. In 
about eight seconds, the machines being loeuled, and the motor having attained a 
speed of 600 r.p.m., the operator moves the handle into the 1200 r.p.m. notch and 
allows the machine to come up to full speed (1200 r.p.m.) without further attention. 
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When the sugar has been sufficiently dried» the operator applies the brake, shutting 
oft the current by the same motion. By applying the brake, a loaded machine 
running at 1200 r.p.m. will come to rest in 32 seconds. The usual practice, 
however, is for one man to handle two machines, and the operator, when desiring 
to bring a loaded machine to rest, will move the handle into the neutral position and 
wait a few seconds before applying the brake. In this case, the time that elapses 
before the motor comes to rest is about 66 seconds. The machine is then unloaded 
and is ready for the next cycle. The cycle on an “A” strike is approximately 4 
minutes. The cycle on a “B** strike is approximately 4} to 6 minutes. The average 
weight of sugar per basket is approximately 460 lbs. Power required : This is 
4*72 k.w.h. per ton. Low Grade Centrifugals : In addition to the above machines, 
there are in operation thirty-five 40 in. X 24 in. and three 40 in. X 20 in. machines, 
a total of 38 centrifugals for low grade sugars. Four are equipped with ball-bearing 
heads at the present time, and ten others will be so equipped for the coming crop. 
Power is supplied by a .3-stage centrifugal pump with a capacity of 2000 g.p.m., 
operating at a pressure of 260 lbs. and driven by a direqt connected 400 h.p.,440 volt, 
3-phase, 60 cycle, 1800 r,p.m. induction motor. Remarks : Advantages of electrical 
sugar centrifugals are that the sugar can be turned out faster and lower in moisture 
with correspondingly better keeping qualities. Experience, in general, has been 
tliat electric drive has worked out to a remarkable degree in speeding up mill pro¬ 
duction in the centrifugal dcpcirtment. Operating advantages are therefore : 
(1) Larger output; (2) Better quality of product; and (3) Loss skill required of opera¬ 
tors. The equipment is simple, positive, and economical in operation, and because of 
the few parts subject to wear, the maintenance expense is low. 


Special “ Gooch ” Filter Fibre, Communicated by Ncmtt dh Son^ Ltd., London, 
W.C,\, Chemists using Gooch crucibles (seo illustration) or Allihn tubes for the 
collection of the cuprous oxide (or reduced copj>er), obtained in one or other method 
for the determination of reducing sugars, formerly had to expend not a little time 
and trouble in preparing the asbestos fibre. Now, however, 
they can buy from their laboratory dealer, under the trade 
name of “ Powminco,’* a pure form of fibre, ready for use. 
Tests of loss on ignition and loss on digestion in hot concen¬ 
trated nitric acid gave quite low figures, viz., 0-31 and 0*01 
per cent, respectively. This grade of asbestos fibre should be 
found in every way suitable for the purpose indicated.— 
Production op Absolute Alcohol. D. B, Keyes. Indus¬ 
trial and Engineering Chemistry, 1929, 21, No. 11, 998-1000. 
Production of anliydrous ethyl alcohol from 96 i>er cent, 
spirit by modern distillation methods was first cu^complished 
in the United States on a commercial scale. Starting with 
Young’s process^ a brief abstract with sketches of plant of 
the following inventions for absolute alcohol production 
using ternary mixtures is given : Kubibeschky’s* ; 
Steffen’s*; Rodebush’s*; Keyes’*; and Rioabd-Allbnbt’s.* 
Bodebush’s process was the original process that proved 
to be commercially successful in the U.S.A., where absolute alcohol has been manu¬ 
factured on a commercial scale there since 1919 without interruption. Although 
the cost of the plant for the Keyes’ process is higher than for Steffen’s or lor 
Bodebush’s, the control is better, and the capacities and efficiencies somewhat 
higher.— ^Automatic Vacuum Pan Control. S. C. Mooney* The Sugar Press, 
1929, 13, No. 9, 26. At the Loveland factory, Gt. Western Sugar Co., Cal., U.S.A., 
attempts will be made to control the amounts of water to condenser and juice to 
pan during boiling period by two different kinds of temperature control apparatus. 
One of these instruments will be placed in the pan about 2 ft. up from the top of the 
bottom cone, in the boiling mess. This will control the pan temperature by regu- 



1 G.P., 142,602* 2 G.P., 287,897. 

4 X;.S.P., 1,688,814. 


1»^8®»717 (proceu), 1,686,718 (appaiatuf). 
» U.8,P., 1,676,786. • B.P., 211,464. 
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lating the amount of injection water to the condenser. The second control will be 
placed in the dome of the pan above the massecuite. This will be operated by the 
temperature of vapour leaving the pan, and will open and close the juice inlet valve 
to the pan. If, for instance, a pan should be allowed to get too heavy the flow of 
vapour leaving the pan would become diminished, the vacuum would increase, and 
the temperature of vapour would drop. The temperature control in the vapour 
chamber at this time would open the juice inlot valve to the pan. —Report or Tianas 
Analytical Section op the Java E.S. Verelag van het Proefstation, 1928,170-190. 
Two out of 21 samples of lime had much too high a MgO content; two had only 
70 per cent, of CaO ; and in 9 slaking was poor. Of 16 samples of sulphur, three 
burnt badly, due to high ash and bitumen contents. A sample of ultramarine was 
found to evolve sulphuretted hydrogen on boiling with water, being thus un¬ 
suitable for blueing sugar. Two samples of “ Norit ” were found to have too high a 
water-content. In 11 samples of magnesia packing, the asbestos content was much 
too low. In two out of nine brass tubes the iron and lead were found too high; 
and two only confirmed to the specification of the American Society for Testing 
Materials as regards structure, i.e., that the size of the crystals should be between 
0-035 and 0*046 mm.; these appeared to be well annealed and internal strains were 
apparently absent. Filter-press cakes from different factories were found to contain 
too much wax, in one case as much as 16 per cent, (dry matter). Other analyaes 
related to locally-mined kieselguhrs, to refractory materials (stone and clay, for 
bagasse furnaces); and to boiler and evaf)orator scales.— Directions fob Analysis 
WORKED OUT BY THE Java E. S. Ibid., 1928, 190-199. Glutose was determined in 
molasses by fermenting away the sugars and ascertaining tlie reducing power of the 
residue by Schoorl’s inejthod. Lime was found directly in juices by precipitating as 
oxalate, and titrating with standard permanganate. Wax was estimated in cane, 
juice and bagasse by extraction with chloroform, tlie amounts found in POJ2878, 
13 months old, being 0 171, 0-066 and 0-106 per cent, resi^ectively. Carbonate ash 
w<i8 determined in sugar by mixing with oxalic acid, carbonizing in a hot-air bath, and 
incinerating in an electric muffle furnace, incineration over a burner being found to 
lead to quite large differences in the COj content of the ash. Ultramarine was 
detected in sugar by centrifuging a 60 cent, solution in a laboratory apparatus, 
when the pigment collected in a dark-blue ring above the precipitate in the point 
of the tube, or it was seen with a magnifying glass or under the microscope. Wax 
in sugars (S.H.S.) was found by extraction with chloroform in a Soxhlet apparatus, 
tlie extract being evaporated, washed three times with cold water, and dried to 
constant weight, throe samples giving an average of 0*070 per cent.— Alcohol 
Motor Fuel in the P.I, H. I. Shoemaker. Sugar News, 1929,10, No, 9, 619-621. 
In the Philippines diu-ing 1928-29, 1'6 million gallons of motor alcohol were used, 
mostly “ Somiison ” fuel made by the Foster process, using 25 per cent, of ether. 
Alcohol mixed with 1-2 per cent, of gasoline is very considerably inferior ” to Samp¬ 
son spirit with ordinary gasoline motors with 60-70 lbs. per sq. in. compression, even 
when employed with the Irby pre-heater. But the 2 per cent, gasoline mixture will 
probably give results as good as Sampson spirit in the high-compression motors 
such as are used in the internal combustion locomotives now operating in the P.I. 

_ J. P. O. 

Ball Bearings for Shafting. —Bearings for line-shafting were discussed by 
Prof. G. F. Chamook shortly before his death in a communication to the Institution 
of Mechanical Engineers. In dealing with ball bearings, he made allusion to some 
experiments carried out at Crewe Works on a length of diafting which had been fitted 
with ball-bearings. The shaft was driven by a 21 h.p. motor, which, with the plain 
bearings previously in use, was worked to its full capacity. The saving effected by the 
use of ball-bearings, was as follows : Current token to start up shafting, 22 per cent, 
less ; average current taken when running, 32*4 per cent, less; current taken to run 
shafting light, 30 per cent. less. The saving effected in running shafting when work 
was being done amounted to 4-6 h.p. out of 21 h.p., or, say 22 per cent. It is not 
easy, he remarked, to carry out comparative tests on an actual installation, but in 
practice the saving may be taken ot from 16 to 36 per cent, according to conditions. 


47 



Review of Recent Patents.^ 


UNITED KINGDOM. 

Mill Bbabino Juick Ring and Guard. 2 Alfred W. Dunn, of Honomu, T.H. 
319,960. October 13th, 1928. 

As the cane is crushed between the rolls, juices and fine bagasse work into the 
bearings of the lower rolls and destroy the lubricating oilfilm causing metallic contact, 
which results in excessive wear and ultimately necessitates costly repairs. While 
elements known as juice rings or juice plates have been heretofore provided upon 
the trimnions or shafts of the crusher rolls, they have been unsatisfactory and 
inadequate, because as they rotated, the juices followed the peripheries of their 
Ranges and were carried over the flanges by capillary action to enter the unprotected 

hearings. This invention pro¬ 
vides a simple device whereby 
the cane juice and bagasse 
are effectually excluded from 
the bearings. It consists in 
the combination with a 
crushing roll journal and its 
bearing of a juice' ring held on 
or engacred with the ends of 
the bearing and with the 
bearing encircling the journal. 

Referring to the drawings, 
a juice ring 10 is provided 
which with the liearing 2 



oncircles the journal. The ring 10, Fig. 3, is of serni-cireular shape and is main- 
tainod in position on the bearing 2 by ribs 9 engaging in recesses 8 and by springs 11 
connected to the ring and bearing resijeetively. The inner side of the ring toward the 
roller 3 is recessed to loeeive a packing ring 14, Fig. 6, and the outer side away from 
the roller is provided with a flange 15 which is protected by a guard ring 17 attached 
to the frame. The roller 3 is provided with the usual juice ring 5 and pegs 6 are 
provided on the roller which sweep away any bagasse which accumulates on the juiee 
ring 10. 


♦Mulches (of Bagasse) for Cultivated Land. T. Whittelsey, of Ringoes, New 
Jersey, U.S.A. 319,783. September 27th, 1929 ; convention date, Septem¬ 
ber 28th, 1928. 

Mulches for cultivated ground are produced in tritu by application of water¬ 
proofing and other ingredients in a liquid, semi-liquid, comminuted solid, or like 
state, or are prepared in the form of sheets or the like by combining the ingredients 
before application to the ground. The following ingredients may be employed, viz. ; 
paper, rags, bagasse, straw, stalks, husks, trash, saw-dust, wood pulp, ground or 
semi-digested wood, oils, asphalt preparations, coal tar, nibber latex, emulsions or 
dispersions of rubber, waxes in solutions or emulsions, rosin emulsion, ro.sin soaps, 
aluminium soaps, paraffin, lamp black, carbon black, sodium silicate, lime, gypsum, 
sand, diatomaceous or other earth, hydrated cements, sulphur, and other drying, 
binding, vulcanizing, hardening, curing and accelerating a'gents. A menstruum 
which will evaporate may also be included, as well as preservatives, weed killers, 
insecticides, fungicides, and the like. An ingredient or mixture of ingredients may be 
sprayed, sprinkled, sifted, squirted, or blown on to the ground, or on to a layer of 
Rbrous or other material previously applied to the ground. 

Rolls or sheets of paper or other fibrous material may be water-proofed or coated 
a fter or d uring application. Comminuted materials may have a preliminary treat- 

t Copies of specifications of patents with their drawings can be obtained on application to the 
following—Untfea Kingdom : Patent Office. Sales Branch, 25, Southampton Buirdlnip, Chancery 
Lane, London. W.C.2 (price Is. each). Abstracts of United Ellngdom patents marked in our Beriew 
with a star (*) are r^roduced from the lUuttrated Official Journal (PaUiUtj, with the pemUsiion of 
the Controller of H.M. Stationery Office, London. Sometimes only the drawing or drawings are 
so reproduced. United Statee : Oommlssloner of Patents, Washington, D.O. (price 10 cents each). 
France: L*lmprimerle Rationale, 87, rue YieiUe, du Temple, Paris. Oermang : Patentamt, BetUn# 
<3ennany. 

2 See 1929, 625. 
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meat witli a water-proofing or other binder or may be applied simultaneously with it, 
further treatment being applied alter application to the ground. The mulching 
material may be applied in a plastic state, or in the form of foam, or may contain 
ingredienta which will generate gases to form foam after application. By regulating 
the composition and thickness of the mulch, the temperature, light, moisture, and 
other SOU conditions may be controlled. Water«proofing materials may be applied 
directly to prepared soil. Planting or sowing machines may be provided with means 
for applying the mulching materials at the same time as the seeds or seedlings. 
Guards may be fitted on the machine to prevent the mulch covering the ground 
immediately aroimd each plant. To protect land from erosion by heavy rain, gutters 
may be formed which after mulching form troughs to carry oft the water. Similar 
gutters may be formed to direct water to the plants. Cellular or more or less porous 
heat-insulating blankets or sheets to be used as mulches may be made of paper, 
bagasse, straw, etc., and water-proofed throughout or on one side only before or after 
application. Air may be entrapped in the material. 


Ikfboveicents in Machines eob Harvesting Beet. M. Marli^re, of Cantin, 
Nord, France. 317,825. August 12th, 1929; convention date, August 23rd. The 
roots are engaged by a rotating feeler carried in a spring-pressed frame that also 
carries a topping knife which is thus correctly positioned for the cut. Claws pro¬ 
jecting from the feeler remove the cut tops. The topped roots are lifted by shares 
and ore then engaged by claws on three conveying chains which carry them to an 
elevator. The depth of penetration of the lifting shares is adjustable by a hand-lever. 
The elevator lifts the roots to the upper end of a shoot that may be adjusted so as to 
deliver the beets from four rows into one line.— ♦Cane Habvbstebs. R. S. Palkiner, 
of Melbourne, Australia. 317,352. May 14th, 1928. The harvester is provided 

with a forwardly projecting vertically 
adjustable pusher member 12 extending 
across the front of the mctchino adapted 
to push the cane away from the machine so 
that when cut by the rotating knives 4 
the cane falls in such a manner that it is 
seized, butts first, by gathering and eleva¬ 
ting devices. The pusiher 12 is carried by 
)FIC.3. arms 11 pivoted to the machine frame 
and provided with stump-jump fingers 14. 
The cut cane is directed by a guide plate 15 
and gathering bands fitt^ with prongs 5 
to an elevator 6 by which it is conveyed, 
butts first, to rollers 7 that feed it below a 
ledger plate 16 to a rotary cutter 8. This cutter, which is fitted with a deflecting 
plate as described in Specification 289,829, cuts the cane, tops, and trash into small 
pieces, the cane then being Bei)arated from the trash by devices that may include air 
blast means. (Specifications 104,929, 251,739, and 284,683 also are referred to; 
and Specification 314,364 is refoned to in the Provisional Specification).— 
CBLLtn;,osB Saccharification. H. Scholler, of Munich, Germany. 315,462. 
April 13th, 1928. Cellulose, cellulose dextrines and the like or mixtures of cellulose 
and staxch are converted into sugar by treatment under pressure with dilute acid, 
which is passed progressively through nearly exhausted, less exhausted and fresh 
raw material with removal of the sugar from the reaction chamber before decomposi¬ 
tion thereof can occur, followed by cooling, neutralizing or reducing the pressure of 
the removed sugar to bring it to a stable condition. Fermented or unfermented 
liquor derived from the process may be used for the percolation of fresh raw material. 
KeutraliziiSkg substances may be added to the cellulose before the percolation, for 
oomplete or paxtial neutralization of the percolation liquid. The residual acid may 
be eictraoted from the liquor by water under pressure, the liquor being impregnated 
wi£b tbetel salts and carbonized to produce active ocurbon. If required for alcoholic 
leViXieip^tlon« the alcoholic concentration may be increased by an acid percolation 
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liquid containing alcohol, e.g., part of the fermented liquor, or fermented w^te lye 
such as sulphite lye used in cellulose manufacture and soluble nutrient solutions for 
tlie fermentation may be added before the percolation. In some cases the concen¬ 
tration of sugar may be incroased by subsequent acdd hydrolysis. (British Speci- 
fications 160,876 and 273,317 are referred to).— CfinLULOSB Saccharification. 
Soc. dcs Brevets Etrangers Lefranc & Cie, (assignees of Soc. Anon, le Vetol, of Paris). 
316,403. June 26th, 1929 ; eonvenlion date, July 13th, 1928. Fermentable sugars 
are prepared by the hydrolysis in two stages of materials containing cellulose or 
similar substances. Cellulose or substances which contain it in the impure state, 
residual cellulose from sugar manufacture, carobs, or amylaceous substances con¬ 
taining starch in predominant quantity or associated with cellulose materials, are 
charged into a pressure resisting apparatus provided with an agitator, along with a 
solution of sulphuric acid in water. After the temperature of the agitated mass has 
been raised, dry live steam is injected into the apparatus until the desired pressiue 
has been obtained ; this pressure being maintained for a jirodctermijied time. The 
sugar solution obtained is discharged in a rapid manner, e.g. through an opening 
provided with a screen, and a further solution of sulphuric acid in water is added to 
the residue. As before, steam is injected, the mass allowed to remain under pressure 
for a predetermined time, and the further yield rapidly discharged. If sugar is 
present in the primary material, it may be allowed to remain or may bo first extracted 
by any usual process. The hydrolysing substance may be hydrochloric, sulphuric, 
phosphoric, etc. acids, bisulphates, acid phosphaU^s, etc.— Mixing in Dbfinitb 
Proportions, and Weighing. Soc. des Sucreries Ternynck, of Chauny, Aisne, 
France. 316,862. April 22nd, 1929 ; convention date, August 3rd, 1928. Apparatus 
for automatically feeding liquids, solids, or solids and liquids, in definite proportions 
to a mixing machine comprises means for feeding the materials to tipping scale pans, 
means being provided for controlling from a single pan the operation of the feed 
to the otlier pans, and for stopping the feed to that pan in tlie event of the failure of 
the feed to any of the others; means are also provided for stopping the apparatus 
when the output vessel to which the pans discharge is filled.— Fermentation of 
Sugar Solutions : Acetic and Lactic Acids. 316,287. Distilleries des Deux 
Sdvres, of Molle, France. April 6th, 1929 ; convention date, July 27th, 1928. Acetic 
and lactic acids are produced by fermenting sugar (sucrose, glucose, the pentoses, 
maltose and lactose) with a species of bacteria named JAicto-baciUua acidaphiltis B 
which ferments worts rich in sugar and exists in the natural mould of milk, being 
selected by acting on a culture medium containing 10 per cent, sugar and testing 
samples on natural sugar worts at a ternjR'raturo of 38"C. and with a lactic acid con¬ 
tent of 26 to 30 grms. per litre until the species of bacteria is found evolving rapidly 
in such a medium. An example is given of the fermentation of molasses or beet 
juice containing 30 grms. of sugar jwr litre, and of ijentoses, the pentose wort being 
prepared by treating wood chips or shell liusks of oats or other vegetable matter 
containing pentosans with a flow of water acidified with 20 grms. of sulphuric acid 
per litre at a temperature of 86-96°C. The extract is neutralized with lime, phosphate 
and nitrogen being added as nutrient substances for the development of the bacteria.— 
Clarification op Molasses for Fermentation. Distillers Co., Ltd., of Edinburgh, 
andW.G. Bennett, of Epsom, Surrey. 319,641. June 26th, 1928. Colloids, colouring 
matters and metaUic salts are removed from molasses of any kind by treatment in the 
neutral or slightly acid condition with an adsorbent that d^s not contain free carbon 
and at the same time or subsequently with a protein precipitant in the presence of 
protem and filtration after each treatment. Any excess of protein remaining in the 
solution after treatment is if desired converted into a food suitable for yeast. A 
suitable protein precipitant is synthetic or natural tannin, and suitable adsorbents are 
ground nut cake when operating in two stages or calcium carbonate when operating 
in one. A suitable protein such as blood serum is added to the molasses if deficient 
in protein. The filtered nut cake can be treated in the usual way for the preparation 
of p^tone from which iron is removed before using. 
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UNITED STATES. 

Bagassb Furnace. Gearge P. Ward, of Habana, Cuba (assignor to the FuUer- 
Lehigh Company, of Delaware, U.S.A.). 1,726,050. August 27th, 1929; 

application, November 28th, 1923 ; seri^, 677,582. 

One of the objects of the invention is to provide a compact arrangement in 
which either solid or fluid fuel may be used separately or both in combination ; also 
to provide an arrangement in which the two fire boxes may bo combined in a compact 
manner and so that the operation of either one will not be interfered with by the 
preseiKie of the f)ther. In the drawing herewith a furnace is connected to a Stirling 
boiler of a known t>'|Te, with the fire boxes arranged to bum bagasse and oil, res¬ 
pectively. The boiler has three upper steam and water drums 10, 11 and 12 and a 
mud drum 13 connected by vertically inclined banks of water tubes 14, 15 and 16, 
the boiler being placed in a setting over a combustion chamber 17. A wall 18 
replaces the usual front furnace wall for such a boiler and through it is a gas inlet 19 
comiccting with a combustion chamber or gas passage 20 so^iarated from the bagasse 
fire box proper 21 by a bridge wall 221. The bagasse may be supplied through an 
opening 22 in the roof of the fire box and access openings 23 and 24 are provided 
through which the fire may be reached by the operator of the furnace, Above the 
gas passage 20 and located so as not to interfere with the bagasse feed opening 22 is a 
fluid fuel box or combustion chamber 25 provided with an oil burner 26 at its front 



end and having a connexion through the opening 27 with the combustion chamber 
17. Preferably, the front bank of tubes 14 which constitutes the rear of the combus¬ 
tion chamber 17 is provided with a baffle 28 extending upw^ardly from the mud drum 
13 and terminating short of the drum 12. This baffle 28 may be located in front of 
the entire bank, but preferably behind oho or more rows of tubes of this front bank. 
At the rear of the bank 14 is a baffle 29 extending downward along the tubes of the 
bank 15 from the drum 11 and tenninating short of the drum 13. Another baffle 30 
extends upward from the drum 13 towards the drum 11 at the rear of the bank 15. 
A gas outlet 31 is provided at the lower rear part of the setting. In operation, bagasse 
is charged into the fire box 21 and burned, the heated gases therefrom passing tlirough 
the gas passage 20 where they are more thoroughly combined and burned, and from 
thence pass through the opening 19 into the lower part of the combustion cliamber 17. 
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In the event that the supply of bagasse is insufficient, then the burner 26 may be 
brought into action, access to the burner being had without interfering with the 
bagasse supply through the opening 22. The hot gases from the oil burned in the 
fire box 25 will pass through the opening 27 into the upper part of the combustion 
chamber 17. It will be understood that, if desired, the bagasse furnace alone or the 
oil burner alone may be in operation. Both of these fire boxes may be located in 
front of the boiler, so that the gases from each of them may enter the combustion 
chamber thereof and pass to the boiler tubes in an efficient maimer. The boiler 
tubes are preferably screened from the direct radiant heat of the solid fuel furnace by 
the wall 18 and the bridge wall 221 while the boiler tubes are directly exposed to the 
radiant heat of the fluid fuel furnace. Preferably, the form of baffling illustrated is 
used rather than the usual form, in which there would be no baffle located in front of 
the tubes of the bank 14. With this latter construction, the gases from the oil 
burner may pass over the top of such a baffle without contacting with the tubes in 
the first bank, so that the heat therefrom would be absorbed only by the tubes in the 
middle and last bank. By providing the baffle arrangement illustrated, the gases 
from both the bagasse and the oil follow substantially the same path and contact 
with all of the tubes of the boiler. This last would be completely true if the baffle 28 
were placed in front of all of the tubes in the bank 14. It is preferred to place it 
behind one or more rows, however, so that the baffle will bo protected from the 
direct heat of the gases from the bagasse fire box. 

CiJLBiFiGATioN (Oarbonatation) Procsss.^ Gcrhard £• van Nes, of Pasoeroean, 
Java. 1,727,738. September 10th, 1929. 

A quantity of lime or other base is first added to the cold raw juice, such that the 
reaction towards phenolphthalein is rendered weakly alkaline. The solution is then 
over-^saturated with carbon dioxide or with other acid gas; that is to say, carbon 
dioxide, or gases containing carbon dioxide or other acid gases arc passed through 
the solution until the latter shows an acid reaction, at least towards phenolphthalein. 
The solution is then heated to a temperature not exceeding 60^(/., preferably a 
temperature of 55°C., and a quantity of lime is added such that the solution shows a 
final alkalinity higher than that corresponding to 300 mgrms. of CaO per litre in the 
juice, preferably cm alkalinity corresponding to about 700 mgrms. of CaO per litre 
when titrated, using phenolphthalein as indicator. This usually requires about 
10-12 litres of milk-of-lime of 16" Baum4 per 1000 litres of juice. The precipitate is 
allowed to settle for about half an hour. It has been found that when the above 
mentioned alkalinity and temperature prevail during the settling period, no de¬ 
composition of reducing sugars occurs, which might be disadvantageous for the 
further operations. After the precipitate has settled, the turbid juice, having a 
volume of about 30-36 per cent, of the total volume of the juice, is separated from 
the clear juice by decantation. The clear juice can be filtered easily after it heus been 
fully ocu'^nated, and may then be worked up in the usual manner. The turbid 
juice, together with the deposited matter, may be filtered and the filtrate may be 
added to the clear juice. As the volume of the tiubid juice is relatively very large, 
however, the filtering operation of this juice requires an inconveniently large filtering 
apparatus. The turbid juice is therefore saturated with carbondioxide or other acid 
gas until it is again over-saturated (i.e. acid toweurds phenolphthalein) and ia then 
heated to a temperature above 60"C,, preferably to a temperature of 80°C., and the 
precipitate is allowed to settle. The deposits settle very rapidly. The turbid juice 
obtained (about 20 per cent.) can be filtered very easily. The juice from the filter- 
press is added to the clear juice from the final settling and the liquid obtained in this 
way is added to a subsequent batch of cold over-saturated raw juice, before the 
operation of heating the latter to 66°C., as previously described. It has been found 
that the addition of juice, which has been subjected to a preliminary treatment as 
described, to the over-saturated raw juice has a favourable influence on the content of 
lime of the purified juice finally obtained. Claim :—1. A process of purifying sugar 
juices, comprising the steps of treating the raw juice with lime until it shows a weakly- 
a lkaline reaction, then s atura tiug it with an acid gas until it shows an acid reaction, 

i See aisoT.iu.~ 1929, eS. 
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heating the liquid so treated to a temperature not exceeding dO^C. preferably about 
50®C., adding a further quantity of lime imtil the liquid shows a final alkalinity higher 
them that corTeG())onding to 300 mg. CaO per htre in the juice about 700 mg. CaO per 
litre in the juice, and decanting the clear juice from the turbid juice. By this 
carbonatation process lime is economized. 

Ikprovebibnts in WATBH-TtiBB BoiLERS. Perdvdl F. Crinks (assignor to 
Vickers Boiler Co., Ltd., of London). 1,720,469. July 9th, 1929. A water-tube 
boiler, combines a main steam and water drum, a water drum comprising an outer 
shell and an inner shell secured within and spaoed from the outer shell to define 
an annular water circulating cheunber, said inner shell constituting a settling chamber, 
a stabilizing drum, tubes connecting said settling chamber with the main drum, tubes 
connecting said main drum with said annular chamber, a longitudinal baffle in said 
main drum disposed between the ends of the tubes connecting said main drum with 
the settling chamber and annular chamber respectively, said baffle terminating short 
of the ends of the main drum and having shaped ends disposed between the ends of 
said main drum and certain of the tubes connecting said drum to the annular chamber, 
tubes connecting the stabilizing drum with the main drum, tubes connecting the 
stabilizing dnun with the annular chamber, an4 a longitudinal baffle in said annular 
chamber disposed between the ends of certain of the last mentioned tubes.— 
Improvements in the Recovery of Sucrose from Cane Molasses. Holger de 
Fine Olivarius (assignor to California Packing Corporation, of San Francisco, Cal., 
U.S.A.). 1,730,473. October 8th, 1929. A process of recovering sucrose from 

cane molasses includes fermenting the molasses to eliminate invert sugar, mixing the 
fermented molasses with alcohol, adding on earthy metal oxide or hydroxide to the 
solution to precipitate interfering organic and colouring matter without materially 
precipitating the sucrose, separating the precipitated organic and colouring matter 
from the solution, separating the alcohol from the solution, and treating the residual 
solution with an earthy minered oxide or hydroxide to precipitate the sucrose.— 
Beet-Thinnino Machine. Herman H. Boettcher, of Blue Earth, Mimi., U.S.A. 
1,732,830. October 22nd, 1929. A beet thinning machine comprises : Spaced 
endless rails disposed parallel to each other and at an angle to the line of travel 
of the machine, endless elements mounted for travel at opposite sides of the said rails, 
means for imparting motion to said elements, the said elements being arranged in 
planes parallel to the line of travel of the machine, rods extending between said 
elements, supporting members upon the rods, blades supported by said members, 
and means carried by the supporting members and slidably engaging the rails for 
effecting sliding movement of said members on said rods.— EvAroRATOR. Wilhelm 
Vogelbusch, of Ratingen, Germany. 1,733,476. October 29th, 1929. Claim is 
made in an apparatus for evaporation, distillation or the like, the combination of at 
least one chamber for the liquid to be evaporated, this chamber having at its lower 
part a liquid space and above this space a vapour-space for the vapour produced of 
the liquid, with at least one heating device arranged beside the said chamber, this 
heating device consisting of one or more tubes branched off from the liquid space of 
the said chamber, a bank of tubes communicating at their outer ends with the first 
named tube or tubes and with the other ends with the vapour space of the said cham¬ 
ber, the first named tube or tubes being of a larger diam. that the second named 
tubes, and a jacket consisting of two parts, one of which enl^loses the first named 
tube or tubes and the other part encloses the second named tubes, these two parts 
of the jacket communicating with one another only in the neighbourhood of the 
outer ends of the said tubes, the second named part of the jacket being provided 
with an outlet for the non-condensible portion of said heating agent, and an outlet 
for products of condensation.— Beet Harvester. George A. Fontaine, of 
Detroit, Mich., U.S.A. 1,733,533. October 29th, 1929. A flight for a conveyor 
comprises a pair of U-shaped members one of which is smaller than the other and 
disposed between the arms of the other member, a terminally apertured member 
carried by each arm of the smaller U-shaped member and receiving the corres¬ 
ponding arm of the larger U-shaped member of this machine for harvesting beet. 
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IMPORTS AND EXPORTS OF SUGAR. 
IMPORTS. 


Unrefined Sugars. 

Poland . 

Germany . 

Netherlands. 

France ... 

Czecho-Slovakia . 

Java . 

Philippine Islands . 


Dutch Guiana. 

Hayti and San Domingo .... 

Mexico . 

Peru .. 

Brazil . 

Union of South Africa. 

Mauritius . 

Australia .. 

Straits Settlements . 

British West Indies, British 
Guiana & British Honduras 
Other Countries . 


Total Raw Sugars . 160,861 


Refined Sugars. 

Poland . 

Germany . 

Netherlands. 

Belgium . 

France ... 

Czeoho-Slovakia . 

Java . 

United States of America 

Canada . 

Other Countries . 




Onb Movtb bndino 

Twelve Months bndinq 

' DBOBMBBR 818T. 

December 31st. 

1928. 

, 1020. 

1028. 

1020. 

Tons. 

Tons. 

Tons. 

Tons. 

18,678 

i 300 

22,766 

67,206 

.... 

i 

460 

33,757 

246 

.... 

21,330 

20,07() 

4,013 

10,304 

8,1 mi 

108,864 

33,080 

8,177 

704,393 

081,062 

1j93 

9,975 1 

208jm 

197,476 

8.207 

7,702 : 

100*^1 

125,806 

1,983 

.... 

18,017 

11,637 

17,397 

13,47(1 

71,484 

00,373 

26,692 

69.330 ! 

184,062 

272,181 

36,778 

43,629 ; 

151.460 

223,209 

6,039 

2,324 i 

138,414 

91,918 

9,892 

14,866 

79,396 

76,097 

160,861 

170,196 1,709,146 

2,055,233 

499 


3,833 


22 

108 ! 

1,080 ; 

1,017 : 

2,929 

567 1 

87,866 i 

13,867 

160 

70 ! 

1 

3,762 

1,138 1 

i 

7,748 

4,376 1 

lOO^i 

29,139 

990 



10.,V|8 i 

6 

,, ,, 

6,109 

10 1 

13 

8 ' 

3,088 

314 

12,363 

5,822 

221,395 

55,993 

14,107 

7,763 

196,301 

108.907 

1,234 1 

2,472 , 

22,300 

53,840 


Tota^ Imports . 188,625 i 18M53 |2,U9,148 

EXPORTS. 


British Refined Sugars. 


Tors. 


Tons. 


Tons. 


'2,333,973 


Tom. 


Denmark . 

99 

40 

, 1,092 

1,030 

Netherlands. 

31 

30 

393 

350 

Irish Free State. 

4,760 

2,494 

48,996 

49,891 

Channel Islands .. 

62 

339 

1,339 

! 1,347 

Canada . 


* * . - 



Other Countries . 

1,663 

12,486 

22,940 

114,033 


0,001 

15,194 

74,707 

100,667 

Foreign & Colonial Sugars. 





Refined and Candy. 

’ 182 

117 

i>,800 

2,417 

Unrefined. 

47 

02 j 

923 

891 

Various Mixed in Bond . 





Molasses. 

472 

940 

4,342 

11,()02 

Total Exports . 

7,302 

16,313 

89,838 

181,027 
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United States. 

{^WilleU d> Gray.) 


(Tout ot 2,240 lbs.) 

Total Receipts, Jan. Ist to Daoemoer -Ist ... 
Deliveries >» *• .... 

Meltings by Refiners „ » . 

Exports of Refined ,» »» . 

Importers* Stocks, December 21st. 

Total Stocks, December 2Ist . 

Total Consumption for twelve months . 


1020. 

Tons. 

3,353,644 

3,009.066 

2,916,987 

84,000 

442,810 

600,612 

1028. 

5,542,636 


1028. 

Tons. 

2,900,668 

2,906,188 

2,812,916 

102,132 

103,020 

181,154 

1027. 

6.297,060 


Cuba. 


STaTEMEtrr of Exports and Stocks of Sugar, 


(Toni of 2,240 Ibi.) Xont*. 

Exports. 3,890,646 .. 

Stocks . 344,693 .. 


AT November 30th. 


1028. 1020. 

Tom. Tods. 

3,485,677 .. 4,484,170 

287,347 .. 264,694 


Local Consumption 


4,235,339 

146,000 


3,772,924 

63,004 


4,738,864 

96,156 


Receipts at Ports to November 30th .. 4,381,339 


3,836,928 .. 4,836,020 


Habana, November 30f/i, 1929. 


J. Guma. —L. Mbjbr. 


United Kingdom. 


Ktatemrnt of Imports, Exports, ani> Oonbcjmption of Fohrion Scoau for 
Twklve Months knoino Deckmber SIst, 1027, 1028, and 1929. 

l M po u'l t» E X po u'l s (Foreign). 



1937. 

1928 

1929. 


1927. 

1938 

1929. 


Tons. 

Tons 

Tons. 


Tons 

Tons. 

Tons. 

Refined... 

... 468,716 

.. 231,395 

.. 55.993 

Refined ... 

.. 3,720 . 

. 9,806 

.. 2,417 

Raw . 

..1,176,918 

.. 1,709.146 

.. 2,055,333 

Raw . ... 

.. 1,999 . 

023 

891 

Molasses 

.. 144,904 

218,608 

.. 222,747 1 

Molasses ... 

318 . 

4,342 

. 11,062 


1,790,538 

2,149,149 

2,333,973 


6,067 

15,071 

14,370 


IlOMK CONSPMP'nON OF IMPORTED SUGAR. 


Refined . 

^Refined (in Bond) In tiie United Kingdom 
t Raw .... . . 

1927. 
Tons 
522,.311 
880,040 
136,648 

1928. 

Tons. 

.. 219,635 

.. 335,011 

.. 1,239,656 

1929. 
Tons. 
54,708 
3,3.38 
.. 1,888,183 

Total of S ar . 

Molas^ei^ 1 . .... 

. 1,540.999 
6,048 

1,794,390 

8,061 

15,588 

1,946.329 

9,171 

4 

MolRHses, inanuraotiired (in Bond) in United Kingdom . 

93,619 


1,640,666 

1,817,939 

1,955,404 


Stocks in Bond in thb Oustomb Warrhousks or Entrrbd to 
AT December 3Ist. 


1927. 

Tons. 

Manufactured from Home Grown Beet. 48,350 

Refined in Bond . 68.050 

Foreign Refined . 24,250 

„ Unrefined. 121,700 


HB WaRBHOUBBI) 


1928. 

1929. 

Tons. 

Tons. 

67,600 

.. 101,500 

13,350 

. 

13.100 

9.400 

183,300 

278,000 


262,350 


274.350 


388,900 


• The quantities liere shown are exclusive of the deliveries of refined sugar which has 
been produoed from duty-paid sugar returned to refineries to be again refined. Sugar 
refineries ceased working in Bond as from 2.Hh April, 1938. 

t The quantities here sliown lucludo 65,234 tons entered for refining in refineries in the 
month ended 31 si December, 1929, and 1,732,512 tons in the twelve months ended 31 st 
December, 1929. 
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United Kingdom Monthly Sugar Report< 


Our last report was dated 6th December, 1929. 

The market has continued to fall and prices for all sugars in every market are 
again lower than a month ago. In the XJ.K. the uncertainty as to the proposed duty 
changes in the next Budget has caused an uneasy feeling and holders have been 
anxious to lighten thoir stocks. 

The London Raw Terminal Market has been active, but owing to the fact that 
in the statement by the Chancellor regarding Safeguarding duties in the House of 
Commons, no reference was made to the preferential duties, the market became still 
further depressed. March, the principal month affected, sold down to Os. 8Jd. and 
May to 78. SJd., both months subsequently recovering to 6s. lljd. and 7s. lOJd. 
resj)eetively, but later foil bock to their former lower level. August moved from 
8s. 2Jd. to 8s. 5Jd. to 8a. 2Jd., and December from 8s. 4Jd. to 8g. 6|d. to 8s. 6Jd. 

In the White section business was very idle, and transactions are few and far 
between. Generally speaking, the market has declined about 6d. per cwt. March 
sold from 10s. 6d. to lOs., May from lOs. lOJd. to lOs. 6d. and August from 1 Is. 6Jd. 
to 11s. Ofd. 

The latest prices are :— 

MABCH MAY AUGUST DECEMBER 

Raw .68. 8Jd. .. 7s. S^d. .. Ss. 2td. .. 8a. SJd. 

White .... 9s. llfd. .. 10s. 6d. .. 1 Is. Ofd. .. — 

The trade has been very quiet and is still continuing its policy of buying hand to 
mouth. The Refiners reduced their prices 3d. on December 28rd, but advanced them 
again by 3d. on January 3rd, so that their prices of No. 1 Cubes at 268. 3d. and 
London Granulated at 22s. lOfd. are the same as a month ago. 

Home Grown sugars have mo/od in sympathy and to-day’s prices are 21s. 9d. 
to 218. 3d. according to factory. Raw sugars have been very slow and our refiners 
ha ve only bought small parcels afioat or near at hand down to Bs. c.i f. 

Sugars bearing the preference have been disposed of at a parity of 7s. 3d. to 
various refiners and some Home Grown factories. 

The single seller in Cuba has maintained a firm attitude but disposed of some 
sugars recently at 2^^ c.i.f. New York. 

With regard to Europe, F. O. Light has again increased his estimate to 8,415,000 
tons against 8,467,000 tons last year. There is talk of further increases in the 
European sowings of the next crop owing to the lower price of cereals. 

21 » Mincing Lane, Arthur. B. Hodge, 

London, E.C.3. Sugar Merchants and Brokers. 

10th January, 1930. 
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Notes and Comments. 


The Outlook. 

Tlie sugar market has remained depressed during January, and fresh 
low records have lieen registered, prices in New York having dropped to as 
low as c. c.i.f., while in London a May terminal transaction was effected 
for 88° beet f.o.b. Hamburg at 6s. 7jd. ])er cwt. (said to be equal to 43. 9d. 
ex factory). The market for free sugar in this country continues to be 
hampered by fears as to changes in the coming Snowden Budget, and a hand 
to mouth buying policy persists ; in America the surprise decision with regard 
to the sugar tariff (mentioned further on) has resulted m considerable 
quantities of stored duty-paid sugar being released. Yet viewed by the 
general statistical position, these j)rices may be judged unjustifiably low. 
CzAKNiKOW points out that in the past two seasons a total increase in world 
production of no loss than 3,350,000 tons has been nearly all absorbed, as 
judged by the figure for visible stocks. This explains the steewiy depreciation 
in values, but it also augurs well for the world’s ability to absorb future 
supplies. Light estimates that the 1929-30 world production will decrease 
by 3*27 per cent, or 937,000 tons, while consumption increases, if no more 
than in 1928-29, will amount to 3*28 per cent. This would bring consiunption 
nearly up to the level of production, but would not decrease the existing* 
large stocks. A good deal rests with Cuba. Rumour credits her with an 
intention to prohibit new plantings and to hold off the market anything 
up to 20 per cent, of her present crop. Be this so or not, the Single Seller 
continues to remain firm, and has sold new crop sugar to New York at 2 cents 
e.i.f. as a minimum. 

The West Indian Sugar Commission and Its Report. 

The West Indian Sugar Commission has just returned to England from 
its investigations, and its uncompromising report is now in the hands of the 
Oovemment. But Lord Olivier feels so strongly in the matter that he has 
not waited for the publication of his findings to speak on the subject but, 
just as we are going to press, has stated the case in a speech in the House of 
Lords. There he (a Labour Peer) strongly oriticiaed Mr. Snowden for 
having last July declared his wish to sweep away all duties on sugar, before 
he had been fully apprised of the real facts of the sittiation. This intimation 
-of fS)licy which has not yet been modified has “ knocked the bottom out of 
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the market.” It is the belief of Lord Olivibr and his colleagues that under 
present circumstances and without preference the West Indian sugar in¬ 
dustry could not continue to carry on ; any withdrawal of the present fiscal 
assistance or of its equivalent would result in these sugar-producing colonies 
being entirely knocked to pieces. It is expected that the Government will 
publish the Report without much further delay ; and then we shall doubtless 
be in possession of one of the strongest series of arguments for not interfering 
with the operations of the sugar preference. 

The Beet Sugar Subsidy. 

The one or two occasions in the year when the Government have to go 
to the House of Commons, for authority to “ supply ” the funds required 
for carrying out their obligations imder the Sugar Subsidy Act, provide 
the facilities for a full dress debate on the advantages of that measure in 
furthering the progress of establishing the beet sugar industry in England. 
The money already voted a year ago for the 1929 crop proved inadequate, 
as the acreage grown and the sugar content achieved exceeded expectations. 
So a supplementary sum had to bo voted last month, and an interesting 
disc\3Ssion of some four hours’ duration ensued. Some of it was purely 
political and consisted in a good-natured argument as to whether the present 
Labour Government or its Conseivative predecessors had the lion’s share 
in inaugurating a measure which was admitted on all hands to have served 
agriculture well. More than one Conservative speaker pointed out that of 
late years there had been increasing hostility amongst the Labour party 
to this subsidizing of home grown sugar. But the debate revealed the grati¬ 
fying fact that amongst the large influx of new Labour members returned at 
the general election last year there was a considerable number who had 
investigated the working of the measure for themselves and had been struck 
with its effectiveness, not so much in establishing the factories as capitalistic 
concerns, as in providing the rank and file of agriculture with a source of 
profit when other crops were proving more or less unremunerative. It was 
left to the Parliamentary Secretary to the Ministry of Agriculture to point 
out that the only hostile criticism offered in the debate came from the member 
for Greenock, who, we may observe parenthetically, has a peremiial growl 
at these beet sugar factories, his latest grievance being that these rivals to 
the older refineries do not close down when their all too short slicing season is 
over, but endeavour to pay their way by taking in lodgers in the shape of 
foreign raw sugar which they refine in the inter-season. Apart from the fact 
that there is enough raw sugar coming into this ootmtry rmder present 
arrangements to provide work for all the refineries and beet factories, it may 
be pointed out that the object of the subsidy was to give these new factories 
time to establish themselves on a paying basis through some years of experi¬ 
mentation (always a costly proceeding), and if they are to solve the problem 
of carrying on between the beet sugar seasons, they may as well make a start 
at once with experiments in refining cane sugar rather than wait till the 
subsidy days are over. 

However to return to the Commons debate. This, as we said above* 
reveals a changing attitude on the part of both official and imofficial Labour 
towards the experiment; and it is all to the good that the Government are 
carrying on an investigation into the economics of the matter, in course of 
which they are obtaining evidence not only in this country but from beet 
territories abroad. The report of this investigation should be out by the 
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summer, and it will have some influence in deciding what chances the British 
beet sugar industry has of carrying on from 1934 without any aid ; if aid is 
indispensable, then whether the industry especially from its agricultural 
point of view merits its continuation or not. 

It was pointed out during the debate that there is no longer any apparent 
incentive for capital to come forward and complete the blanks in the chain of 
factories with which England is now dotted. The most obvious hiatus is the 
south-west district of England, from Somerset to Cornwall, where, as Major 
Davies urged, the acreage is waiting but the factory is not. The hesitation 
to provide the latter is obviously due to the reflection that in three years 
more the subsidy may cease, in which case the newcomer will be at an obvious 
disadvantage financially as com^jared with its predecessors with seven to ten 
years of subsidy stored in their coffers. It was left to Viscount Wolmeb 
to make the pertinent suggestion that any such new factories started to fill 
up the gaps should be in receipt of a new subsidy of equal amount and duration 
with that given to the older factories. Such a scheme would naturally be 
open to abuse, but with pro])er safeguards against any invasion of supplies 
from “ foreign ” beet areas, it might well serve to solve the difficulty. The 
Government may rightly consider that the present 19 factories are a sufficient 
number to solve the experiment for which the subsidy was granted ; but from 
the agricultural point of view there is much to be said for rectifying the 
omission of south-west England from any participation in the trial. 

United Kingdom Consumption of imported Sugar, ipap. 

On page 56 of our January issue we gave (but too late for analysis) the 
details of the consumption of imported sugar for the year 1929, compared 
with the two previous years. The figures of home grown sugar have yet to be 
published. The total of Refined, Refined in Bond, and Raw% amounted 
to 1,946,220 tons, as compared with 1,794,291 tons in 1928, and 1,641,000 tons 
in 1927. The outstanding feature of 1929, as Messrs. Czabntkow point 
out, is the large increase of 180,000 tons in the imports as compared with 1928. 
Imports of Refined showed a decrease of 170,000 tons, while Raws increased by 
360,000 tons. Java shows the most important increase vnth 160,000 tons 
more, whilst receipts of Preferential sugar are larger by 146,000 tons as 
compared with 1928 and by 285,000 tons as against 1927, such increases being 
mainly duo to larger Australian and Mauritius imports. Details will be found 
in the Table reproduced elsewhere. Larger exports of British Refined are 
also an interesting feature, the increase of over 90,000 tons being shipped 
to India and the For East. Official consumption figures, Messrs. Czarnikow 
add, are rather misleading, but deducting the exports of British refined 
manufactured from duty-paid raws, and including the withdrawals of home¬ 
grown sugar, the important increase in deliveries registered in 1928 appears 
to have been fully maintained during 1929. 

United States Sugar Consumption during 1929 . 

Messrs. Willett & Gray report that the consumption of sugar in the 
Continental United States for the calendar year 1929 was 5,810,980 long tons 
expressed in terms of refined sugar and is the largest figure of consumption in 
the history of that country. It compares with a figure during 1928 of 
6,542,636 tons, thus an increase of 268,344 tons or 4*84 per cent. But this 
percentage is below the average increase per anmim over a period of 107 
years, which works out at 6*11 per cent. The per capita consumption of 


69 



Fbbkuaky] 


The International Sui^ar Journal. 


11930. 


1929 is 108*13 lbs., as compared with 104*27 lbs. in 1928, and the record of 
109*30 lbs. in 1926. Since 1924 there has been an increase each year, except 
in 1927 when a decrease of 6*60 per cent, was registered ; the record increase 
in those years was in 1925, when it was 13*60 per cent. 

The important points to be noticed in the 1929 consumption are the 
rather sharj) decrease in domestic beet sugar (the quantity consumed in 1929 
totalling 856,640 tons, compared with 1,037,241 tons in 1928) and the large 
increase in foreign whites going into direct consumption, there being a total 
of 483,711 tons consumed, as compared with 342,955 tons in 1928. Quite a 
number of countries are included in this 483,711 tons, as the sugar came 
from Cuba, Porto Rico, the Philippines, Mexico, several Central American 
countries, Hong Kong, Java, etc. The U.S. Atlantic ports refiners do not 
seem to have obtained the full proportionate increase in the consumption, 
as that through these ports shows an increase of 2 per cent, only. According 
to price averages recorded by Willett & Gray, the margin between the 
prices of raw and refined during 1929 was 1*256 cents, per lb. but for various 
technical reasons the margin actually achieved by the refiners was probably 
less than this figure. 

The Senate and the Sugar Tariff. 

On January 16th the U.S. Senate took a vote on the proposal put forward 
by Senator Harrison of Mississippi that the present duty of 1*76 cents, per 
lb. on sugar should be retained instead of the figure of 2*40 cents which had 
been proposed by a House Committee, and to the general surprise passed it 
by the ample majority of 48 to 38. This was less even than the figure of 2*20 
recommended by the Senate Finance Committee. The Times Washington 
correspondent states that this result was due to defections from the regular 
Republican ranks on the part of Senators from the eastern industrial States. 
These defections indicated, in part, the extent to which every action in the 
Senate, as in the House of Representatives, is influenced and overshadowed 
by considerations of the elections in the coming Autumn. Any increase in 
the tariff on sugar is bound from an electoral point of view to have effects 
on the “ poor housewife’s budget.” Indeed, many Democrats hoped that 
the increased tariff would be passed, so that they might be provided with an 
excellent election slogan : “ Your sugar costs you more.” An ironical feature 
of the debate, adds the Timea^ was the fact that Great Britain was repeatedly 
held up to the Senate as a shining example of protectionism in connexion 
with the beet sugar industry. 

The result of this decision naturally disappointed the holders of duty-paid 
sugars which were being held pending an expected increase in the tariff 
and the market weakened imder their subsequent sales. But the Senate’s 
decision does not apparently finally settle the question, and a conference 
between them and the Committee of the House of Representatives is the next 
step and may conceivably result in some further adjustment. So for the 
moment uncertainty continues to prevail, but it seems evident that the 
64 cent increase recommended by the Lower House has no chance of being 
adopted. 

Empire Production under Preference. 

The presence in London recently of Sir Charles Smith, K.C.M.G., 
of Durban, President of the South African Sugar Association, led to his being 
entertained at a public luncheon given to him in the Vintners’ Hall, London, 
by the Sugar Federation of the British Empire. The new President of the 
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Federation, Mr. L. S. Ambby, M.P., formerly Secretary for the Dominions 
in the last Conservative Government, presided over the function and made an 
interesting speech, in the course of which he gave some figures to illustrate 
how the Empire production of sugar has been expanded during the last 15 
or 20 years. When the War broke out in 1914 barely 8 per cent, of this 
country’s sugar supplies was drawn from the Empire. Since the war, 
however, Government policy had altered, and had gone some way to foster 
this vital industry. In Australia the production has risen from 160,000 tons 
in 1919 to 532,000 tons last year, while in South Africa the production was 
163,000 tons in 1924-5 and for the current year is estimated at over 300,000 
tons. Since the preference was given. South Africa has bought at least two 
million poimds worth of sugar machinery and equipment from this country. 
In the ^se of our sugar producing colonies such as Mauritius and the West 
Indies, which had no home market, they had, thanks to the preference, been 
able to maintain themselves instead of becoming, as they otherwise would, 
bankrupts, dependent on the charity of the Mother country. Mr. Amery 
added that the home sugar polic^y had also succeeded under the protection of 
the subsidy; and taking beet and cane the proportion of our sugar now 
supplied by the Empire was nearly 40 per cent. In conclusion he pleaded for 
continuity in the policy that had been built up in the last ten years. The 
sacrifice of a system in which so many lives were concerned could not be 
justified for any merely theoretical satisfaction. 

Sib Charles Smith in the course of a short speech stated that progress 
in the South African sugar industry had been interrupted by the uncertainty 
as to whether the Imperial preference would be withdrawn by Mr. Snowden 
or not. They were however doing their best to develop their industry and 
the question of making motor fuel from their by-products was being considered. 
They pro})osod to extend their distilleries in order to utilize large quantities 
of the inferior grades of sugar for the production of alcohol, which they hoped 
to market at a cheaper rate than that of petrol. Indeed, ho was beginning 
to think that one day sugar might be only a by-product of the process. 

Lord Birkenhead, speaking as a director of Tate & Lyle, referred 
to the increase in employment that had followed our recent sugar policy at 
home and said he could not believe that any such fiscal changes as were 
apprehended at the hands of the present Government could be contemplated 
by those to whom responsibility in the matter was at .this moment committed ; 
the incubus of unemployment loomed too largo. In this respect he expressed 
his admiration of the rare courage shown by Mr. »7.11. Thomas in endeavouring 
to solve the unem])loyment problem in this country, and said that Mr. 
Thomas was undeserving of the political criticism and sometimes ridicule 
to which he was continually subjected. 

Affairs in Jamaica. 

The crisis in the sugar industry in Jamaica has been met by the local 
Legislature, due to the wise statesmanship of Sir Edward Stubbs, in a 
very substantial way, namely the retention of the local market with its existing 
preference for the benefit of the industry, by making compulsory the expor¬ 
tation of such sugar over and above the probable Island consumption, which 
in this case is fixed at 20 per cent, of the output. The probable benefit to the 
planter on the 20 per cent, will be in the region of £3. 10s. per ton over the 
market price, and the Government is to grant a subsidy of £2. per ton on the 
80 per cent, exported. Realizing that whatever steps the Sugar Commission 
may take they would not have been effective for the present crop, which 
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has already started, the planters urged on the Government the necessity of 
taking such action as would tide them through until the Imi)erial Govern¬ 
ment’s measures were made known. 

In operating the sales of sugar locally there has been appointed a Sugar 
Manufacturers’ Board consisting of seven representative planters, who will 
become the Single Seller of all local sugars, and they have appointed Messrs. 
Bbydbn & Evelyn their brokers. There is a further Board appointed by the 
Government which fixes the grades of sugar and retail prices, to prevent 
exploitation of the local market, and which furthermore grants licenses for 
the importation of refined sugar, which it is hoped will be kept down to a 
minimum figure. Mr. F. M. Kebr-Jarbbtt is Chairman of the Sugar 
Manufacturers’ Board, while the Hon. F. C. Wells Dubant, Attomey- 
(Teneral, is Chairman of the Government Sugar Board. 

It is to be hoped that the operation of these Boards will be of lasting and 
permanent benefit to the industry, as being the initial stage of co-operative 
marketing, since each plantation has the supplying of the local market to the 
extent of 20 per cent, of its output, thus eliminating the hitherto \msatis- 
factory imder-selling and unnecessary cutting of prices. 

The Glasgow Sugar Machinery Market during 1939 . 

According to the Olasgow Heraldy the low price of sugar during 1929 
resulted in little or no money being available for improvements and alterations 
to existing sugar factories, and proposals for complete new factories were 
disappointingly small. In common with certain other commodities, the 
production of sugar in the world went ahead of consumption, and the numerous 
duties which have been levelled on sugar in every country in the world did 
not tend to improve the consumption. As a result, for the small amount of 
work which was offering, competition was extremely keen, not only among 
home manufacturers, but also with American and Continental machinery 
manufacturers. 

South African customers ai’e still taking a certain amount of plant, owing 
to the fact that they are in a favourable position, in that their industry is very 
highly protected. Messrs. Duncan Stewart & Co., Ltd., Glasgow, secured 
an order in that market for what is probably the most up-to-date electrically- 
driven milling plant in the world. This plant is of the largest size which is 
made, and embodies many novel j)atented features. The order was particu¬ 
larly gratifying, as severe competition was met, and the work was placed, 
not on the lowest price, but on the design and specification. An appreciable 
amount of work was secured for British India, but at prices which leave little 
or no profit to the manufacturer. 


Worthington Freflo Centrifugal Pumps. —In the advertisement of these 
pum^s appearing on page xxvii of our January issue a slight error crept into the 
description. Syphon air and water seal should have been “ Sylphon air and 
water seal.’ ^ 


Java Judical Organization. —In Java, though most of the sugar factories 
have an individual medical service there is no exchange of information amongst 
i^em, as w so in agncifitural and technical matters through the Experiment Station. 
^ . 1 therefore proposes that the Syndicate should establish a 

oentol medical bureau to remedy this defect. Inspectors from this bureau would 
ysit estates to report on samtary conditions, then this information would be 
disseminated, and advice given. . 

' Archie /, 1929,37, II, No. 81, 727-781. 
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The Beet Sugar Subsidy. 

Debate in the House of Commons. 

Owing to the Government having to introduce a Supplementary Estimate 
into Parliament to provide for the payment of a larger sum by way of subsidy 
to the home beet sugar industry than was calculated a year ago to be necessary, 
a debate lasting nearly four hours took place in the House of Commons on 
January 23rd last and ranged over different aspects of the sugar beet industry. 

The Minister of Agriculture (Mr. Buxton) in explaining the reasons for 
needing the extra sum of £1,250,000 stated that when the original estimate 
for the 1929 requirements was made a year previously, the expected acreage 
was put at 206,000 acres, but in the end the figure proved to be 230,000, while 
the yield per acre was a record one of 2810 lbs. or 8* 66 tons, with a sugar content 
averaging 17*7 per cent. This year the acreage is expected to be 316,000 or 
more. He expressed satisfaction at the increased efficiency which had come 
about in the course of the last three years in the production of sugar beet. 
He had always felt that by far the most important justification for this 
expansive experiment, and the chief value that would lie in it, was in its 
educative value towards better crops : the standard of farming generally 
over a very large area had been favourably affected. Then implemental 
cultivation had been given a great fillip ; up to two years ago somethiog 
like £15,000 had been expended throughout the beet acreage on better imple¬ 
ments, and a great advance had been made in encouraging farmers to use 
< leeper ploughing. Growers had told him of the extraordinary effect that the 
beet crop had on wheat, not in the next year, but three years after the beet 
crop in a four-year rotation. 

Mr. DE Rothschild (Isle of Ely, Liberal) urged that the grower was not 
getting his fair share of the profits, and he reminded the Government that 
six months ago they had stated they were about to hold an enquiry into 
the working of the beet industry, and he asked that the promise should be 
fulfilled. 

Miss Picton-Turbervill (The Wrekin, Labour) a new member, made 
a speech that was favourably commented on on all sides of the House. She 
remarked that the story of the growth of the beet sugar industry made a most 
romantic chapter in the industrial history of this country. She supported 
the subsidy on accoimt of the benefit it had brought both to the farmer and 
to the agricultural labourer in those counties where sugar factories existed. 
She had been over these factories and consideretl them a revelation of economy 
and efficiency. She instanced in particular the sugar area where her con¬ 
stituency lay, the Kiddermuister area, where a large number of depressed 
farmers and their labourers had experienced a turn in their fortunes and were 
now enthusiastic about sugar beet cultivation. 

Sir Godfrey Collins (Greenock, Liberal) complained that the beet 
factories after being subsidized out of public funds and also having borrowed 
£2,000,000 under the Trade Facilities Act, were now buying foreign sugar in 
their off season and so competing with the existing home refineries. He 
hoped the Government would not countenance that. 

Mr. Louis Smith (Sheffield, Unionist) expressed satisfaction at the 
increasmg interest the labovu members were taking in the problem of estab¬ 
lishing a sugar industry in this country. Referring to the share the factories 
had in the profits of ^e venture, he reminded the House that the factories 
were doing a great deal for the farmer. They supplied him with seed, they 
found his labour for him, and paid for it long before they got their money. 
They also furnished him with manures on long credit terms, sent bitn the 


63 



Fbbruauy] 


The International Sus:ar Journal. 


[1930. 


labour for getting in his crop, and not only found the money for the labour 
but took a good deal of trouble in providing hands in outlying parts where 
the farmer had difficulty in obtaining assistance ; thus they made it possible 
for the farmer to get his return which was always certain. 

Mr. Samuel (Famham, Unionist) discussed the balance sheets presented 
to the Ministry imder the Sugar Subsidy Act of 1926, and questioned the 
value of the auditors* certificates given with them in respect to valuations of 
stocks on hand. 

Dr. Addison (Parliamentary Secretary to the Ministry of Agriculture) 
thought they could congratulate themselves on the particular unanimity 
in the debate, for with the exception of Sir Godfbey Collins there appeared 
to have been no hostile criticism. The enquiry asked for by Mr. de Roths¬ 
child into the general conditions of the beet sugar industry was instituted 
some time ago and was at present proceeding, and he hoped to be able to 
publish the Report by some time in June next. As for the farmers, they were 
not dissatisfied with the result of their bargain, for althougli the basic price 
last j^ear was 46s., the good yield and sugar content had raised the net return 
to an average of 62s., and farmers as a whole found this as remunerative a 
part of their work as any. In some parts of the country the beet crop had 
been almost the salvation of agriculture in 1929, and the one crop practically 
in regard to which they co\dd say that they had done good. 

Major Geor(^e Davies (Somerset, Unionist) remarked that he had been 
connected with the sugar industry in its various aspects for over 40 years, 
in Formosa, in the Philipy)ines, in Cuba and in Porto Rico, and ho emphasized 
from his long experience the difficulty of putting a new sugar undertaking on a 
paying basis without some years of experimentation. He urged that the 
ind\istry could not be said to cover England till they had a sugar factory in 
operation in the south-west of England ; the acreage w^as waiting but the 
factory was not there. He remarked that once on a tune the most important 
person in the sugar industrj^ was the agriculturist who grew* the crop ; then 
the engineer-minded man came to the front; but ruav, thanks to Java’s example, 
the most im]iortant person in the industry was the chemical director. The 
sugar industry w&s a highly chemical industry, and there was a great oppor¬ 
tunity for the young men of our universities to take tlieir degrees in science 
and turn their acipiired knowledge into commercial channels, amongst which 
the new sugar industry offered them a great field. 

8ir G. ('’OUKTHOPE (Rye, Unionist), speaking both as a factory director 
and as a contract grower, said that his early deliveries from heavy clay land 
in 1929 brought liim in £45 an acre in cash, while the cost of cultivation 
was £19 per acre, to wdiich ho added 25s. the ecpiivalent for rent. Bad w^eather 
affected his later deliveries, but his total roceijits foi* the season w’ere more than 
double his total costs. Admittedly, however, it had been an exceptionally 
favourable year. 

Viscount Wolmer (Aldershot Unionist), urged that in the event of 
further factories being started in now' localities, a new subsidy of equal amount 
and duration with that given already to the earlier started factories should bo 
extended to the newcomers, so as to put them on an equally favourable 
footing from the financial point of view. Otherwise, there would be no 
incentive for capital to be offered to erect further factories, including one 
much needed in the West of England. 

The Supplementary Vote w'as finally agreed to without being put to a 
division. 
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A short desciiption of Leaf Scald, a destructive cane disease in Australia 
and Fiji, was reproduced in our July number of last yenr,^ in order that 
planters might have at hand a ready means of detecting and excluding it. 
Its resemblance to and distinction from gumming were emphasized ; but the 
disease was of comparatively remote interest, as it was apparently confined 
to the Far East. Since that description was written, however, it has been 
recorded from Mauritius, masquerading under gumming—and it may very 
well occur anywhere in like manner. It is thought worth while, then, to 
give a fuller account of leaf scald, and this has been made the more easy by a 
recent publication by D. S. North,* who has been working for years at the 
disease in Queensland, New South Wales and Fiji. This paper although a 
condensed accoimt of a more scientific Monograph runs to 48 pages, and is 
consequently difficult to compress, but an attempt has been made to extract 
its more important points. 

The author has traced leaf scald in Australia with certainty as far back 
as 1911. He regards it as probable, however, that it occurred there before 
1900, being introduced from New Guinea or Java. This early introduction is 
strongly suggested by the reported behaviour of Mahona, the most susceptible 
variety (No. 22 of Try on’s collection of New Guinea canes in 1896), of which 
it is recorded that ** it matured earl^ and died off,” just as it has done since, 
and has therefore now been discarded. He further considers that other cane 
varieties in Australia and Fiji have suffered in a similar manner, for at the 
present time the standard canes grown are mostly strongly resistant to leaf 
scald. 

Within recent years, many surveys of very varying thoroughness have 
been made of the distribution of cane diseases in Australia and Fiji; from 
which it appears that the present concentration of leaf scald lies chiefly 
in the three northern districts of Queensland, Mossman. Cairns and Johnstone 
River, and the Tweed River district (the border river) in New South Wales. 
Now and then it is found as well throughout the cane tract, but chiefly as 
isolated cases, and is even entirely absent in places. It has also ocemred in 
Fiji, but is stated to bo now largely under control. Attention is drawn to its 
greater prevalence in the wetter, as contrasted with the drier tracts, suggesting 
that wet weather may have something to do with its disx)er8al. 

But a much more potent factor in dispersal has been discovered, namely, 
that Badila acts tow^ards leaf scald os a tolerant carrier. Almost every field 
of this cane in the northern districts is infected, and so they are in the Twoeci 
River tract, where Badila is the standard cane. In such circumstances no 
ready means of control can be suggested, excepting the finding of another 
equally good variety whj(h is highly resistant. Although unmistakably 
present through numerous small signs, the disease in the Tweed River district 
appears to be doing small damage. And the author considers that any 
attempt at replacement would probably bo more costly than leaving Badila 
alone ; and that any cropping of lands unsuited to the standard cane with less 
resistant varieties will be a very risky proceeding, however carefully selection 
is applied. 

This behaviour of Badila of course reminds one of the earlier POJ’s 
and mosaic. But one cannot consider the matter as quite so simple, for the 
author also states that Badila is not consistent in its behaviour, in that it does 
not thus act as a carrier in the Herbert River district, although the climate 
_ 1929, 366. 

3 Leaf Scald Disease of the Sugar Cane and its Control.” D. S. Noniu. Agricultural Report 
No. 9 (condensed version of Agricultural Report No. 8, Technical). Colonial Sugar Refining Co., 
March, 1929. 
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is similar to that of Cairns. Here, in fact, Badila is a leading variety and yet 
leaf scald has been found to be readily controllable in the growing of the less 
resistant varieties referred to above, namely Clark’s seedling (HQ 426)t 
the Gorus (NG 24, and its sports NG 24A and NG 24B) and others. 

The relative susceptibility to leaf scald of the different varieties grown 
in the sugar cane tract of Australia thus becomes an important study. At 
present this study is incomplete, but from ths data available a Table has been 
prepared, giving also details as to the extent of the observations on which 
it is bosed. The list is reproduced here, without these qualifying remarks. 
It may be noted that the list also gives the order of susceptibility, commencing 
with the most susceptible and passing onwards to those less and less so. 

Susceptible: Mnhona, HQ 243, 7R 96, 8R 31, HQ 114. 

Moderately resistant : Naiiemo, Oramboo, Korpi, HQ 426, 7R 428, 
NG 24, NG 24A, NG 24B, NO 16, M 1900 seedling. 

Susnaptible but tolerant : Badila. 

Highly resistant : Malabar, NG 14, Innes 131, D 1135, H 109, HQ 6, 
HQ 409, Q 813. 

The losses caused by leaf scald are difficult to determine, because of its 
scattered nature and differences in the severity of attack. As canes are some¬ 
times killed outright, in certain cases whole fields have been destroyed; but 
more usually the destruction is only ])artiRl, and in slightly affected crops 
the damage appears to be negligible. Detailed estimates were however pre¬ 
pared by the author of the losses incurred in Mahona crops on the Richmond 
river during the four seasons 1920-1923. About 760 acres wore harvested 
each year, and during the four years 1694 acres suffered injury, 762 acres 
severely and 942 only slightly. The losses in tons of cane were put down as 
940, 2017, 2179, and 2570, making a total of 7706 tons of cane during the 
period. Nearly all these losses occurred in the 752 acres severely attacked : 
31 of them were a total loss, 378 acres suffered a loss of 26 per cent, and 
upwards, and the remaining 343, 10 to 25 per cent. 

Besides these direct losses others must be included. For instance, the loss 
of the ratoon crops caused by ploughing out the canes, and the serious 
reduction in the quality of the canes harvested But in all probability the 
most serious blow was that s\ich a fine standard cane, as the Mahona had 
proved for the district, had to be abandoned. 

Leaf scald appears in two j)hases, the chronic and the acute ; and these 
affect the cane in such different manners that, up to 1919, they were regarded 
as entirely different diseases. They are often met ^vith separately, but it is 
more usual for them to grade into one another. 

The chronic phase is shown by odd, stunted canes with shortened, stiff, 
upward curling leaves, withered at the tips; some leaves being white 
(chlorotic), and side shoots sprouting from every bud. Straight, narrow, 
whitish leaf streaks appear, many running the whole length of leaf blade and 
leaf sheath. Frequently only one, two or three canes in a stool show these 
characters. 

The leaf streaks present the best symptom of the disease, and should always 
be looked for. On newly attacked plants, a single white line on one leaf is 
often the only evidence. In older plants (one year old), the sprouting of a 
single bud, followed by those above and below it on the same side of the stem, 
is sometimes the first sign ; but this is soon followed by leaf streaks, and these 
more usually appear first. Shoots from diseased cuttings or ratoons are 
sometimes obviously diseased without the appearance of streaks. 
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In young canes the streaks are usually clear and well defined and the 
oth""* sjonptoms follow slowly; but in older canes the streaks often become 
obscured by partial withering, and they must be looked for on the leaves of 
side shoots or small suckers. Prior to withering, the streaks become broader 
and more diffused, gradually developing into broad withered stripes, the 
withering commencing at the tip and spreading downwards. The remarkable 
straightjLiess and evenness of the streaks is due to their strictly following the 
course of the veins of the leaf. 

In the acuie phase, whole stools or parts of them suddenly wilt and die » 
and sometimes this occurs in whole fields, as if their roots had been cut off. 
This phase is usually seen in dry weather and when the canes are approaching 
maturity, the canes alongside remaining green and healthy. The effect 
resembles a severe grub attack, and in north Queensland damage done by 
leaf scald has often been attributed to white grub. Such canes may show none 
of the symptoms mentioned above; but if diligent search is made some of them 
may in cases bo readily found, while in others it may be necessarj' to wait 
for the new shoots develox)ed after the cutting of the canes. 

The internal aymptoma also differ in the two phases. Considerable redden¬ 
ing of the tissues is met with in the canes with chronic sjmiptoms. On closer 
examination, the reddening is seen to consist of extremely fine, bright lines 
of colour in the fibres (fibrovascular bundles) of the cane stem, and they are 
found to be confined to the delicate water bearing vessels in these bundles. 
They are most distinct in the lower, mature part of the cane, and occur 
mostly near the nodes (where the buds arise); but they are also present in the 
young tissues of the cane top, and of side shoots just sprouting. Such reddened 
fibi’es are also seen in the water vessels of the veins of the leaf sheath, and to a 
less extent in the leaf blade. Canes killed in the ocute phase of leaf scald 
show no red or other internal symptoms of the disease : their tissues appear 
to be perfectly normal and healthy. Where side shoots have arisen there is 
reddening, but this must be put down to the presence of the chronic phase as 
well as the acute. 

The cavsal agent of leaf scald is an extremely minute bacterium, at present 
unnamed, but differing from that causing gumming. It occurs in countless 
numbers in the reddened vessels of the stem fibres and under the leaf streaks. 
When, in severe cases, the vessels are destroyed, the bacteria also invade the 
surrounding tissues, ultimately producing cavities in it. The reddening 
spreads to those cavities, which then appear as reddened patches. This 
phase is illustrated by the description of a large streak, wliere +he cavitj^ was 
over a foot in length, and the leaf sheath was split for several inches, thus 
spreading the bacteiia over the tender organs still enclosed by it. 

The reddening of the vessels is, as usual, accomi>anied by the formation of 
wound gum, which blocks the cavity of the vessel and cuts off the water supply. 
A vessel at any place may have gum alone, bacteria alone, or gum with 
bacteria imbedded in it. Such wound gum is commonly formed when the 
tissues of the cane plant suffer from any injury, and is merely the result of 
the dying of the tissues. It has nothing to do with the masses of gum poured 
out by bacterial action, which is so marked a feature in the disease called 
gumming. It is, in fact, only discernible in the vessels by careful microscopic 
examination. 

These bacteria of leaf scald have been isolated, multipled in pure culture, 
and inoculated into healthy canes, thereby transferring the disease to them. 
It was at fii’st extremely difficult to build up a suitable medium for their 
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growth; but, after many combinations bad been tried, several which answered 
fairly well were discovered. The organisms appear to be delicate, and grew 
only slowly in most of the media prepared by the author. But it is a signid* 
cant fact that, when he tried the mixture used by Wilbbink in her studies 
of gomziekte in Java, a great improvement took place, and this formula is 
recommended by him for the study of leaf scald. 

A series of inoculation experiments are then described. Cuttings were 
successfully treated by dropping pure culture over their cut ends, as also on 
leaf scars and young healthy buds. For the inoculation of growing parts, 
a hypodermic sj^ringe was used, piercing the growing point at the top of the 
cane, and this proved successful. On the other hand, repeated attempts at 
injecting pure cultures into green leaves or mature stems only ended in failure; 
the disease did not appear, at any rate within a few months. 

The spread of the disease in the plantations is brought about in three main 
ways and also jirobably in a fourth : by planting diseased material, by using 
infected knives, and by some means at present unknown but suggestive of an 
insect carrier : and also, apparently, from root to root in adjacent plants. 
The most important of these is undoubtedly the use of diseased planting 
material—cuttings trom diseased plants. There is little doubt that by this 
means leaf scald first entered Australia, and was then widely spread over the 
sugar cane tract. 

To bring this source of infection under control, the sources of Mahona 
seed on the Richmond were carefully studied and divided into three cate¬ 
gories ; “ diseased,” “ unsafe.” and “ safe.’' The seed was considered diseased 
if even a single stalk in a field was discovered. It was regarded as unsafe if 
diseased canes wore seen within a cfuarter of a mile ; while it was onty termed 
safe if no sus])icion could bo entertained. This scheme vi'as put into practice 
in 1900, and in the following year it w^as found that all the plante»*s using the 
first class had disease in their fieltls ; 20 out of 28 using unsafe seed grew 
diseased crops ; while those using sate seed had no disease, unless they jilanted 
their fields close to diseased crops. In all cases, only apparently healthy 
stools had btvu selected for the cuttings. 

A serious attemj)t was then made to build up a healthy crop of Maliona 
by sehcfioyi and roguing (as in mosaic). This experiment was carried on for 
three year®. Altogether, four large plots w'ere laid down, in each case from 
stools showing no trace of leaf scald. In the first year 1000 cuttings were 
planted in wdiat was called Plot 1 and this was ratooned ; in the second year 
1000 cuttings weio taken from the first plot when the canes w’^ere 11 months 
old, and this was named Plot 2. In the third year twci plots were planted from 
canes in Plot 2 when they w^ere 12 months old ; one of 402 cuttings named 
Plot 3, and one of 420 cuttings planted at a distance of over a quarter of a 
mile from any cane ; this w’^as named Plot 4, aiifl was put down to obtain data 
as to secondary’' infection. 

There was the same course of events in all the plots ; though in the third 
year the results were complicated by severe drought, from which many of the 
cuttings failed to grow. During the first few months, numerous diseased 
stools were detected and I’omoved ; this period was followed by one in which 
few or no diseased plants were found in the plots ; but as the canes were 
approaching maturity, a second period of active roguing was passed through. 
This of course suggested a primaiy infection where cuttings from really 
diseased plants had been planted, and a secondary infection where the disease 
was spread from plant to plant by some hidden agency. Plots 3 and 4 were 
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differently affected hy the drought, in that Plot 3 was situated on loamy soil, 
and the plants grew more qihcldy, while Plot 4 was on light sandy soil and the 
plants grew much more slowly and more succumbed to the drought. There 
thus appeared to be considerably fewer diseased stools in Plot 4, but the author 
considers that this was owing to the drought and not to the segregation of this 
plot. 

Controls were introduced from the second year onwards, namely in Plots 
2 to 4, In these there was no roguing needed in the first period, but when the 
plants were about 12 months old or in the young ratoon crops, diseased plants 
appeared, again suggesting the spread of the disease from healthy to diseased 
plants. The author concludes from this experiment as follows : “ This 
trial again shows that it is impossible to select healthy seed cane from an 
infected crop, and that the disease camiot be got rid of by eradicating diseased 
stools, because many canes carry the infection in a latent, unrecognizable 
condition.” 

Further experiments, with cuttings of different types of infected crops, 
showed that those from canes infected by the chronic phase of lea^ scald often 
failed to grow at all, even when the disease was in the first stage of a leaf 
streak on a single leaf. Therefore, the planting of such cuttings of Mahona 
“ is of little importance in spreading the disease, because they mostly eradicate 
themselves.” There is however danger when the variety is less susceptible 
than Mahona. Cuttincrs from apparently healthy stools in infectetl blocks 
and from similar canes in diseased stools, usually show no signs of disease for 
several months ; and, to all appearance, the proportion of ultimately infected 
stools in the first case varies with the distance of the parent plant from the 
infected stools in the field. 

Cuttings from stalks affected wdth the acute ])ha8e, on the other hand, 
in many cases produced apparently healthy ])lant8. even in cases where all 
the leaves had withered. This surprising result is explained by the fact that 
the wilting is due to disease in the underground part of the cane alone. 
If, however, there were any sprouted buds on such wilted canes, the 
cuttings behaved exactly as those obtained from stools suffering from the 
chronic phase. 

From these and other data the author concludes that cuttings, from what 
appear to be perfectly healthy stools, are by far the most dangeroiisand difficult 
plant material to deal with. In newly infected canes the parasite is liable to 
remain for a long period in a latent condition while the cane is actively growing, 
but any check that it may receive in this growth causes its resistance to bj^ 
impaired. Such checks occur periodically in the plantations, irrespective of 
such accidents as periods of drought, etc. : the natural cessation of the actively 
growdng period and the beginning of tlie maturing stage, harvesting the canes 
and the commencement of the ratooning stage, and more important still the 
severe check inseparable from dividing the cane into cuttings. Young plants, 
whether as plant canes or ratoons, are invariably much more diseased than the 
crops from which they were derived, and the symptoms of leaf scald regularly 
show up as the canes approach maturity. 

Knife infection was also submitted to tests of various kinds. In one 
experiment, with infected and sterilized knives, 50 per cent, of the young 
plants were disecuaed in the former case, while all were healthy in the latter. 
And it might be expected that this knife infection w^ould offer an explanation 
of the fact, that a regular increase in disease is seen in young plant cenes and 
young ratoons, over that in the canes from which they were derived. But 
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this does not appear to have been home out in the results of expariments ; 
for in all the four plots in the selection exj>eriment except the first, the 
cuttings were prepared by sterilized knives. Evidently some other means of 
dissemination is responsible for this observed increase. None the less, the use 
of infected knives in a disease-free area would be a most serious matter. 

It has been observed that canes, planted within aboiit a quarter of a mile 
of fields that are affected by leaf scald, rarely survive a seaaon without odd 
stools contracting the disease ; and cases have been met with where the dis¬ 
tance was half a mile. Where such odd canes appear, they are generally 
single or widely separated in the field, near one edge or less commonly towards 
the middle. In subsequent crops patches of diseased canes frequently develop 
around these centres : such are well known to the farmers who call them 
“ ringworm ” patches. 

Two modes of infection from one plant to another have been suggested by 
the evidence collected regarding this spreading of leaf scald, termed res¬ 
pectively “ hxid infection ” and “ root infection,"" In the first case, one or 
more buds are frequently found to be infected on a single stalk, while tlie 
others remain healthy. This was well shown in Plots 3 and 4 of the seed 
selection trials. A diseased and an apparently healthy shoot have been 
frequently observed to grow from the same cutting. Also the sprouting of a 
single bud, as the first symptom of the disease in an old stalk, and its dissection 
clearly indicate the bud as the original site of such isolated infection. 

Root infection, on the other hand, is suggested by the acute phase of the 
disease, where the canes rapidly wilt in patches or over whole fields, the wilted 
canes themselves when cut not showing the customary symptoms. And 
the ring-worm patches point in the same direction : to an intense local 
spreading from root to root. Careful experimental studies have shown that 
the soil cannot support the bacteria, much less transfer them from plant to 
plant. 

Both methods of spreading leaf scald appear to be of prime importance : 
bud infection is the main obstacle to seed selection, and root infection appears 
to be responsible for the acute phase, upon which the destruction of crops 
mainly depends. 

North’s paper is full of interesting illustrations, and concludes with a 
resume of control measures, a summary and a list of literature cited. Much 
has had to be omitted in this short abstract which would have made the 
argument clearer, but it is believed that the main facts have been fairly set 
forth, for readers to gain a knowledge of this interesting study of leaf scald. 

_ C.A.B. 

Molasses Utilization. —Attention has already been called in these columns 
to the possibility of making citric acid from sugar solutions by a fermentation 
process. i It is now pointed out that the Prager Montan und Industrialwerke /orm, 
Joh. Dav. Starck ha/o ore(»ted a plant for the manufacture of this material using 
beet molasses. 

Deleaving Beets. —In parts of Czecho-slovakia and elsewhere beet farmers 
have the idea that it is advantageous to remove part of the foliage from the plant 
during the latter period of its growth. A very careful study of this matter extending 
over three years by J. Soucek and J. Suk,2 however, shows that to the contrary 
both the sugar content and the yield per acre are reduced. Altogether the quality 
of the roots is l owered bv this practice. 

1 /.6V., 1929, 98, 672.' ~ 

2 ZeUech, Zuckerind. Cuchio-Blov,, 1920, 53, 725-728. 
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The Java MeetingE of the International Society of 
SufU^r Cane Technologists. 

With Some Comments. 

By ARTHUR H. ROSBNFELD, 

Delegate of the American Sugar Cane League. 

The Third Triennial Conference of the International Society of Sugar Cane 
Technologists, which was organized in Hawaii during the Pacific Food 
Conference in 1924, was held in Java from June 7th to 19th of 1929 and may 
be considered to have been very successful and the matters discussed and 
places visited during this Conference will prove to be of direct benefit to the 
sugar industries of all coimtries represented. Twelve sugar countries were 
represented, these being Australia, British India, Egypt, Hawaii, Formosa, 
Indo-China, Japan, Java, Louisiana, Mauritius, Philippine Islands and the 
United States of America (exclusive of Louisiana.) 

The contacts with well-known scientists who represented the various 
countries constituted one of the great privileges of the meeting, and the 
many discussions of various important points in cane technology, wherever 
delegates got together outside of tlie meetings and during the extremely 
interesting trips around the Island the second week of the meeting, were 
perhaps even more valuable than the interesting and illuminating meetings 
themselves. 

It will be noted from the list of countries represented that Cuba had no¬ 
delegate. This was particularly unfortimate, as the absence of any Cuban 
representative, or even of a cable of adiierence and good wishes, absolutely 
precluded any entry by the Conference into a discussion of the world economic 
situation in sugar. 

The General Meetings. 

While the actual official opening of the conference took place on the 
morning of 7th Jxme, the programme was really commenced the preceding 
evening when everyone got together at the official reception given to the 
delegates by the city fathers of Soerabaia, where the representatives of the 
various coimtries were welcomed to Java in the beautiful new townhall, the 
reply to the burgomaster’s address being made by the universally beloved 
Dr. Jacob Jeswibt, producer of the POJ 2878 cane, who was General Chair¬ 
man of the Java Conference. 

At the opening meeting on the 7th Jime, the inaugural address was made 
by Dr. H. Jelgerhuis Swildens, the exceptionally able president of the 
(General Syndicate in Dutch East Indies. Dr. H. Jelgerhuis Swildens is 
an economic authority on matters relating to sugar production the world 
over, and his talk bristled with facts and figures of wide interest. 

The first lectures upon the opening of the meetings were devoted to the 
development of the Java sugar industry from the agricultural, engineering 
and chemical standpoints by the three directors of these several departments 
at the Sugar Experiment Station, Dr. V. J. Koningsbergeb, Director of the 
Agricultural Experiment Station, Dr. E. C. van Pbit25elwitz van dbr Horst, 
Director of the Engineering Experiment Station, and Dr. I. P. Honig, 
Director of the Chemical Experiment Station. These three talks were 
ideally planned to give all delegates present a splendid perspective of the 
Java sugar industry development from the three component angles. 

Dr. Koningsberger’s paper was interestingly fortified by an excellent 
series of graphs showing what might be called the effect of the various succes¬ 
sive varietal revolutions in Java, aS the first bred POJ seedlings began to 
replace the old striped and puiple canes after the sereh outbreak in the 
early 90’s, as these were, in their turn, replaced, and yields increased, by the 
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adoption of 247 B and POJ 100 and these, in their turn, by EK 28 and DI 62, 
which were the standard canes until th© “ wonder cane ** POJ 2878 began to 
replace and show increases and yields over the latter standbys in 1928, being 
to-day planted on over 93 per cent, of all the Java cane area. 

Dr. Koningsbbbger left to Dr. Jbswiet himself, th© breeder of th© higher 
numbered POJ canes, the discussion of th© development, selection and 
breeding of the later canes in what was t)©rhaps th© key address of th© day. 
In his lecture Dr. Jeswiet broadly reviewed th© work of his eminent pre¬ 
decessors, beginning with the re-discovery of th© fertility of can© seed by 
SoLTWEDEL (incidentally with the same discovery by Harrison and Bovbll 
in Barbados) in the middle 80*s, th© initiation of controlled or true sexual 
breeding by Kobus and enthusiastic cross breeding efforts by Moquette and 
Wakker, on up to his own contemporary work, in which he was ably assisted 
by Miss Wilbrink, th© Vice-Director of th© Cheribon Experiment Station, 
and th© notable eytological work of Dr. G. Bremer. Th© breeding of POJ 
2878 by Dr. Jeswiet is one of tlio outstanding accomplishments in the whole 
history of genetics. Brought from Holland for th© special purf)ose of breeding 
can© which should have th© desired qualities of high tonnage and sugar content 
resistance to th© worst diseases of Java, an erect type of growth, easy shedding 
of the leaves and a deep root system, Dr. Jeswiet in just eleven years of 
intensive breeding and the most rigorous elimination of all canes not showing 
characteristics he desired, so remarkably attained th© goal he had set himself 
that tliis POJ 2878 cane within two years of its actual release has practically 
entirely replaced the exceptionally fine canes which were already being grown 
in Java and which were themselves the result of the most careful breeding and 
selection by Dr. Jeswiet's eminent predecessors. 

The second day of the meeting wae devoted principally to two general 
papers, the first by Dr. H. Gerber on “ Irrigation, its Organization and 
Importance to th© Java Sugar Industry,” in which an excellent idea was given 
of th© general scheme and practice of irrigation in the sugar zones of the 
Island, and which was a useful predecessor to the excursion th© following day 
over the Sidhoardjo Irrigation Works. 

The next address, by Dr. G. H. C. Hart, was on th© “ Economic Advan¬ 
tages and Drawbacks of th© Sugar Industry in Java,” and, in th© writer’s 
mind, was on© of th© most outstanding pajrers of the entire Conference— 
in fact, th© most interesting and well presented economic paper that he has 
ever heard. Thoroughly familiar with th© psychology of th© native Javanese 
or Malayan, with a deep sympathy for their problems, and yet with long 
experience of th© problems confronting Dutch manufacturers of sugar with all 
of th© restrictions necessarily thrown aroimd the sugar industry by th© govern¬ 
ment, Dr. Hart, in a most scholarly way, and, at th© same time, with a 
wonderful touch of humour, which at all times held the intense attention of 
his hearers, reviewed th© whole development of th© sugar industry in Java 
from the economic standpoint, discussed th© maze of laws and restrictions 
thrown about any future expansion as far as acreage is concerned, and 
strongly emphasized th© small possibility of the government permitting any 
large amoimt of additional land being devoted even temporarily to the 
production of sugar, even though the acre value of the sugar crops might be 
so much in excess of that of rice that the corresponding amount of rice might 
be imported and still leave an excellent surplus to the credit of the acres 
devoted to sugar cane. As is commonly known, the Dutch, in their remark¬ 
ably far-sighted colonial pcJicy, recognizing th© childishness and poverty of 
th© natives and the likelihood of their trading or selling their lands to Euro- 
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jpeand and thus l»9Cotltiihg entirely a dependent labouring poptilation, have, 
for thtee centuries, tenaciotisly Adhered to their policy of keeping the land in 
the hands of these natives. No European may purchase land of any agri¬ 
cultural value in the Dutch EAst Indies, nor may he even sign long leases. 
If a native borrows money on land from a European, this land cannot be fore¬ 
closed upon. i'’urthermore, it has always been the policy of the Dutch 
Government to have the natives produce as large a part as possible of their 
own food, which is principally rice, and the government, in giving licences 
for the leasing of lands for growing other crops, will not permit that a crop 
like sugar cane be grown for more than one year consecutively on that land. 
This means that the sugar company, in arranging leases for land with which to 
supply its factory with cane, must lease three times the area normally required, 
because only plant cane may be grown, and, when the plant cane crop is taken 
ofP, the land must be devoted to the production of rice for two successive 
years thereafter before it can again be put into cane. This, of course, in 
turn signifies that, once the land is put back into cane again, if the short leases 
are continued, the fields have to be laid out anew, the complicated system of 
Reynoso ditches in which the cane is planted re-dug, and irrigation and 
drainage ditches put in anew, all of this work being done almost entirely by 
hand; this addlsd to the fact that the stubble, which could produce a very cheap 
and abundant crop, must be destroyed. From the standpoint of the agri¬ 
culturist, it was heartbreaking to see the stubble of fields of POJ 2878 in Java, 
wliich had yielded above 100 tons of cane per acre, being dug out to make 
ready for a succeeding rice crop. As the writer told Dr. Habt after his really 
mtasterful address, it seemed that he could well have left out the word “ advan¬ 
tages in his title and called his paper the “ Economic Drawbacks of the 
Java Industry.” 

On the night of the 8th June, the delegates were practically given a trip 
to the little known Island of New Guinea when Dr. Jbswiet showed the 
moving pictures and slides of the American Sugar Cane Expedition to that 
primitive island in 1928, which our readers will all remember as the cane 
collecting trip headed by Dr. Bbandes last year. Dr. Jbswiet, with charac¬ 
teristic ability and humour, discussed the trip and its results as the pictures 
were shown. One of the outstanding scientific results, and one which may have 
considerable application from the cane breeding standpoint, was the dis¬ 
covery by the expedition of an enormous new species of sugar cane, which 
Dr. Jbswiet is now describing as Saccharum rohnstym. Some 125 new varieties 
of cane were brought back to the United States by Dr. Bbakdbs, a duplicate 
collection is growing in Australia, and it is confidently hoped that the use of 
these many new strains in breeding work may result in yet better ccuies for the 
particular conditions of various countries. 

Another interesting film was the official one of the General Syndicate of 
Bugar Manufacturers on the Java Sugar Industry, which was shown to the 
delegates on the night of the 11th June in the delightfffi open-air theatre of 
the “ Art Circle.” In this film every phase of the Java sugar industry wa^ 
shown, including native types and methods of living, the agriculture of the 
cane from the beginning of the. preparation of land to the delivery of the cane 
on the conductor, the work of the great experiment station at Pasoeroean, all 
phases of sugar manufacture and machinery, and even details of shipping 
the product .to various countries. 

At the official rec^tion of the General Syndicate on the night of 13th 
^une, .a rhdat remarkable film prepared by Dr. E. HAaEr4HOFB, Entomologist 
of the Experiment Station, was shown. This film was on the biological control 
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of the cane borer, and, as a result of what must have been most remarkable 
patience and dexterity on the part of Dr. HAzBLHorr, showed every phase of 
development of Trichogramma and other borer parasites, both egg and larval^ 
from the deposition of the egg by the tiny wasp, or fly, through the develop¬ 
ment of the diminutive larva within the egg, the emergence of the parasitic 
larva, or grub, from its egg and its feeding within the body, or egg, of its host 
to the final emergence of the adult parasite from its destroyed host. 

Quarantine, Insects and Diseases. 

On Monday, June 10th the sectional meetings commenced and ran 
through most of the week. Under Protective Sugar Cane Quarantine, of 
which section Miss Wilbrink acted as Chairman, there were three interesting 
papers as follows : “ Report of the Committee on Protective Sugar Cane 
Quarantine * by Dr. E. W. Brandes ; “ Some New and not yet Described 
Diseases of the Mosaic Type ’* by Miss Wilbrink ; and “ Sugar Cane Restric¬ 
tions ” by Dr. H. B. Shaw of Hawaii. 

In the Section oii Insect Pests of Sugar Cane, over which the writer pre¬ 
sided as Chairman, the following papers were given and discussed: “Biological 
Control of Oregma lanigera in Java.’* “ Determining the Damage Done to 
Sugar Cane in Java, by the White Top-borer and the Striped Stalk-borer,” 
and “Mechanical Control of the White Top-borer in Java,” all three by 
Dr. Hazelhoff. “ Sugar Cane Insects of North America and the West 
Indies, excluding Cuba ” by Dr. T. E. Holloway, of Louisiana. This is a 
carefully compiled bibliography of known parasites, insects, predators and 
diseases. “ Summary of Investigations of the Soil Fauna of the Sugar Cane 
Fields in Hawaii,” by Mr. R. H. van ZwALUWENBtrRG. As in Louisiana, 
Mr. VAN ZwALUWENBUBO finds that two nematodes— Tylenchus aimilia and 
Heterodera radicicola are most largely responsible amongst the micro-fauna 
for injuries to cane roots in HAwaii. 

In the Section of Diseases of Sugar Cane, presided over by Dr. Rands 
of Louisiana as Chairman, there were four very inter€»ting papers as follows : 
“ Fungi associated with Root Rots of Sugar Cane in the Southern United 
States.” In this paper Dr. Rands laid particular stress upon the aggressive 
root rotting organisms of the genus Pythium, to which Dr. Edgerton in 
Baton Rouge and Mr Carpenter in Hawaii have been giving much attention. 
“ Pythium Rot in Hawaii,” by C W. Carpenter. This interesting paper 
deals largely with the relation between Pythium root rot and what is known as 
Lahaina Disease in Hawaii. “ Mechanical Transmission of Mosaic ” by 
Miss G. Wilbrink. During the discussion of this paper it was brought 
out that Mr. F. Sein had developed a simple method for the mechanical 
transmission of sugar cane mosaic at the Porto Rico Insular Experiment 
Station for use in the testing out of varieties as regards natural resistance to 
this disease. The device seems to be a very simple one, consisting of a number 
of pin points at the end of a small handle, and, with this device, Mr. Sein has 
succeeded in a great many cases in transmitting mosaic from an infected plant 
to an una^ected one simply by pricking the leaves of the affected plant first 
and then proceeding to do the same thing with the leaves of the healthy plant. 
“ Different Forms of Top Damage ” by Miss P. C. Bolle. Dr. Bolle divides 
top rot into three distinct types : First, that caused by lightning injury, then 
that caused by red stripe disease, to which POJ 2878 seems to be particularly 
susceptible, and then what is commonly know as Pokkahboeng, There was 
considerable discussion in the meeting in attempting to differentiate these 
three, or really two, principal forms of what is commonly called Pokkahboeng^ 
by adopting a distinct name for each. 
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Cultivation and Field Opebations. 

Under Cultivation and Field Operations, the following were the principal 
papers presented and discussed; Dr. Koninosbbbger acting as Chairman 
of this important Section, “ Co-operation between Growers and Millers of 
Cane Sugar,” by Mr. Noel Deebb, of India, and another paper on the same 
subject prepared by the late F. S. Eable just before his untimely death. 
Discussion of these papers, which was extremely animated, seemed to show 
that economic conditions in the different countries growing sugar cane are so 
distinct that, while the different forms of co-operation are very interesting, 
very little of the system of one cotmtry can be often applied to another. 
“Cane Cultivation in North India,” an interesting discussion of primitive 
conditions and the outlook for improvements of these, by Mr. Noel Deebb 
and Mr. C. G. Atkins. “ General Remarks on Cane Cultivation and Field 
Operations in Java,” a useful outline on field methods in Java by Dr. Konings- 
BERGEB. “ Cultivation and Field Operation of Sugar Cane in Mauritius ” by 
Mr. A. Tempany, and “ In Fiji,” by Mr. H. F. Clabk. 

“ Field Experiments with Sugar Cane in Java and the Results Obtained ” 
by Mr. G. Boobbrg, —a detailed discussion of the system and application of 
the tremendous number of field experiments, such as no other crop can 
probably boast of anywhere in the world, carried out at the Java Experiment 
Station and on the co-operating plantations. It is impossible to exaggerate 
the importance of these experiments to the comprehension and solution of 
problems in the domain of c;ane culture. Practically all advice givwi by the 
experirnent station is based on these experiments. By means of these field 
trials there have been definitely determined the varieties of cane which are 
best adapted to the district soils and climates of the diverse regions of the 
Island, the fertilizing programme for each section and cultivation procedure 
with the different varieties and under varying local conditions. To give an 
idea of the enormous range of these experiments, it might be mentioned that 
up to and including the campaign just finished 21,672 complete field experi¬ 
ments and 1103 j)rovisional ones, or a total of 22,779 experiments have been 
carried out, recapitulated an«i the results published by the Experiment Station 
with the indicated recommendations. 

“ Plot Arrangements and Some Results of Variety Tests in Louisiana,” 
by George Abseneaux, of the Federal Experiment Station at Houma. Tliis 
paper by Mr. Abseneaux was well thought out and presented and received 
much commendation from the delegates. “ Tillage in Java,” by J. van Dyk, 
—^mostly a discussion of the remarkable adaptation of the Reynoso system of 
land preparation under which by far the greater part of Javanese cane is 
grown. “ The Tractor in Cultivation ” by D, Stubbock, of the Hershey 
Agricultural School. “ Real Progress in the Louisiana Sugar Industry,” by 
Abtbdb H. Rosenxeld. “ Utilization of Certain Nitrogen Compounds by the 
Sugar Cane,” by J. H, Pabdo. “ Manure and Manuring in J ava Sugar Cane,” 
by G. Boobebg. Only two nutrients are of paramoimt importance for the 
fertilization of sugar cane in J ava. Nitrogen is used on all soils, mostly in the 
form of sulphate of ammonia, and phosphoric acid on the poorer and older 
soils only. An idea of the comparative uses of nitrogen and phosphoric acid on 
Java soils may be obtained from the fact that sulphate of ammonia was 
applied to 103,300 hectares in Java in 1928 while super-phosphate was applied 
but to 31,800. Mr. Boobebg considers that about 10 per cent, of the soils of 
Java i^ow sufficient phosphate deficimiey to respond to artificial application 
of this nutrient, while the extensive eiiqperiments carried out for years in Java 
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by the Experiment Station Field Service have shown no effect whatsoever 
from applying double super-phosphate on those soils, comprising around 90 per 
cent, of all Java cane soils which analyses show to be rich in phosphoric acid. 
“ Plant and Plant Material in Java Sugar Cane,” by J. van Dyk. “ Compara¬ 
tive Study of Yields obtained from Cane Cultivation in Hawaii, Java and 
Mauritius ’ by M. Dogeb de SpHville, manager of the Mon Desert Sugar 
Company of Mauritius. Report on Sugar Cane Soils,” by H. F. Eastebby, 
Director of the Bureau of Sugar Experiment Stations of Queensland, Australia. 

Varieties. 

The Section of Varieties was presided over by the Chairman, Mr. William 
W. G. Mont, of Hawaii, who made a lengthy and most interesting report for 
his Committee. The three other outstanding papers presented and discussed 
in this section were : 

“The Present State of the Cane-breeding Work in Java,” by Dr. O. 
Posthumus, a very interesting discussion of work being carried on by Dr. 
Posthumus in cane-breeding since Dr. Jeswiet returned to the Agricultural 
University of Holland some three years ago. Dr. Posthumus explained m 
his paper that the goal, of course, of his endeavours is to obtain a better cane 
than POJ 2878, although ho realizes that this is a far more difficult task than 
it was in the early days of plant breeding in Java to find better canes than those 
commonly in use. He thinks that in the future other varieties will come to the 
foregroimd which will, at first, prove to be superior to POJ 2878 only under 
special conditions, hut that gradually a better and slightly heavier-producing, 
all-roimd cane than even 2878 may be evolved as a result of the persistent 
breeding programme of the J ava Sugar Experiment Station, Dr. Posthumus 
in his paper drew an interesting comparison between the work of a cane- 
breeder and that of other experiment station workers. He pointed out 
that the cane-breeder does not start- every day and finish at stated intervals 
some portion of his work which can be piled up step by step towarrls future 
results. The cane-breeder must do a tremendous amount of work in testing 
and then discarding tens of thousands of seedlings, on which he spends the 
very best of his efforts, but which work will prove to be of no conspicuous value 
to the industry and must always remain obscure. After years of this sort- of 
careful work, a recompense may be foimd in the outstanding success of one or 
a few plants, the appearance and level of production of which must, at the 
best, depend to a certain extent upon pure chance. For those who judge his 
work, these few canes which may perhaps come to the foreground lu'e the only 
ones taken into account, quite naturally, but the thousands of other seedlings 
which enabled him to draw his conclusions, and which consumed far more of 
his time and his energy, will never have the slightest value or interest. 

“ Problems for the Sugar Cane Breeder ” by T. B. Venkatraman, of 
the Coimbatore Experiment Station of India. Mr. Ventkatbaman*s paper 
was notable for its originality and for the range of imagination applied to it. 
“ Short Remarks on the Cytologj’' of Saccharum,*' by G. Bbemeb, an extremely 
techmeal but valuable paper, on the investigation of the chromosome numbers 
of sugar cane varieties which is entirely unique in its field. It was largely 
through this unusual work of Dr. Bbemeb that Dr. Jeswiet was able to prove 
his theoiy that the Elassoer cane, formerly supposed to be a wild cane, is in 
reality a cross between one of the wild canes of Java, known as Glagah, and 
the cultivated sugar cane. 

A discussion of the field trips of the Cultivation ami Field Operations 
i^ctibns must be deferred for a later paper. 



lodttstri&l Dehydratioa of Alcohol. 

Production of Water-freo Alcohol for Motor Puel« etc 
»y K. aUIHOT* 


Absolute (water-free) alcohol has become in less than ten years an im¬ 
portant industrial product in every country where alcohol is used as a com¬ 
bustible liquid, either alone, or in admixture with petrol (gasoline) or benzol. 
It is necessary, in fact, that alcohol should be anhydrous, or almost so (99*7 
per cent.^) so as to be miscible with hydrocarbons in all x>roportions at the 
lowest temperatures. Before studying in some detail the dehydration 
process involving the distillation of alcohol in the presence of hydrocarbons, 
which is by far the most generally employed, we will rapidly review the 
principal processes which heretofore have been proposed, though with slight 
success, for making absolute alcohol. 

Processes using Dehydrating Substances. 

Lime ,—On heatinj? strong alcohol in a reflux condenser apparatus with 
30 ]>er cent, of its weight of caustic lime, and distilling after a few hours, one 
obtains about 60 per cent, of alcohol in the anhydrous state. By heating the 
lime residues witli steam, 30 per cent, of the alcohol can be recovered, more 
or less liydrated ; but 8 to 10 per cent, is definitely lost. Such is old industrial 
practice. With the object of increasing the efficiency of this process, it is 
recommended that the lime .should be made to act on the alcohol heated imder 
a few jiounds’ pressure ; but the improvement obtained is offset by the danger 
of explosion occurring.* Likewise, with the object of accelerating the reaotiozi 
and giving it a certain continuity, other processes x>re8cribe treatment of the* 
alcohol in the form of vapour. Lime is made to jmss through large pipes by 
the aid of a screw-gear, the alcohol going through the apparatus in the 
opposite direction before reaching the condenser. Thus rejuvenated, the 
old lime method might appear to be acceptable; but, despite the ingenuity of 
the mechanism employed, no such process has been entirely successful 
indzistrially up to the present time. 

Potassium Carbonate ,—Dehydration by potassium carbonate has not met 
with any better success. Although pure alcohol is slowly dehydrated by this 
salt, on the other hand the spirit quite readily yields its water when potassium 
carbonate is made to act on mixtures of alcohol and petrol.* However, the 
difficulties inherent in the progressive displacement of the potassium carbonate 
in }>owder or paste have caused the process to be rejected as industrially diffi¬ 
cult. 

Glycerin ,—This method is based on the use of a liquid dehydrant, com¬ 
posed of a solution of potassium carbonate in glycerin. Alcohol vapours are 
dried by bubbling them in counter-current through this reagent, the glycerin 
satinat^ with water and alcohol being freed from these in its turn by heating 
under vacuum at a high temperature. This method therefore eliminates some 
difficulties presented by the use of solid dehydrants. Its application, however, 
has never developed, no doubt by reason of its inconvenience. 

Distillation under mcuum ,—It is known from Mebriman’s work that by 
operating the rectification of alcohol tmder vacuum, one can avoid the form¬ 
ation of the azeotropic water-alcohol mixture ordinarily encountered when 
working at atmospheric T>ressure. Nevertheless, this method does not cany 


i Alcohol oonoentiaticaui are here ezpreaeed aa percentaBes by weight. 

2 ZtUsch . fur SpirUu 9 ind,rimL No. 19. U4: wdl980. No. 4. p, 22. 
3 French Patent 558,287. 
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the dehydration very far, this being a function of the vacuum under which 
one operates. Besides, industrially one is limited by the difficulty of con¬ 
densing the vapours at low temperatiue, seeing that under a pressure of 95 mm.; 
the azeotropic water-alcohol mixtiue boils at 33’3°C., and still contains 0*5 
per cent, of water. 


Dehydration by Rbctifioation in Presence ov Hydrocarbons. 


Principle ,—^The impossibility of extracting really anhydrous alcohol by 
fractional distillation does not depend on any imperfection of the plate 
column; but on the fact that the column is capable of isolating from a mixture 
only the most volatile of its constituents. Now, it happens that the most 
volatile constituent is not pure alcohol, but the mixture of alcohol and water 
containing 95*5 per cent, of alcohol. This phenomenon, known by the name 
of azeotropism, is to be observed in the distillation of numerous mixtures of 
organic compounds. The mixture which in boiling is isolated at the lowest 
temperature is called azeotropic. Its boiling point and its composition are 
independent of the content of the liquid with which the column is fed. An 
azeotropic mixture gives off vapour having the same composition as it itself 
possesses; in other words, it behaves in the same manner as a pure 
body. 

Young was the first to surmoimt the difficulty of obtaining anhydrous 
alcohol by distillation, and this he did by causing the formation of an azeo¬ 
tropic mixture which was more volatile and at the same time higher in water 
than the 95*5 per cent, mixture, the limit which before him has not been 
exceeded. He fractionated concentrated alcohol in the presence of certain 
hydrocarbons, as benzene, which may be called “ entraining bodies.*’ Tho 
water-alcohol-benzene mixture gave rise on distillation to a ternary azeotropic 
mixture much more volatile than 96*6 per cent, alcohol. It boiled at 64*9®C 
fl49®F.), and contained 7*4 per cent, of water, 18*5 of alcohol, and 74*1 of 
benzene. Note that in this mixture the water represents 29 per cent, of the 
total water-alcohol contained in the distillate. 


It was realized from that time that by fractionating 96*6 per cent, alcohol 
with a convenient quantity of benzene the water could be entirely expelled 
from the mixture, entraining with it only a part of the alcohol, the alcohol 
afterwards distilling being anhydrous. Experience has shown this to be so. 
The principle of the method devised by Young is summarized by the equation 
(the parts being by weight) ;— 

, (95*6 parts of alcohol -j- 4*6 parts of water^) -f- 45 parts of benzene = 
(46 parts of benzene + 4*6 parts of water 11*2 parts of alcohol*) -|- 
84*3 parts of absolute alcohol. 

A last objection, however, presents itself. If there is present more 
benzene than is indicated in the equation, can it be easily separated from the 
absolute alcohol ? This separation would appear, in fact, to be impossible, 
since the boiling points of the two bodies are extremely close. Fortunately, 
however, this does not matter, thanks to the very opportime existence of a 
binary azeotropic mixture of alcohol and benzene boiling at 68*2®C. (116°F.). 
A slight excess of the entraining body thus ensures the proper dehydration of 
the alcohol without aifectmg its purity. It is on this important work of the 
savo/tU Young that industrial methods of continuous dehydration depend.* 


1 That is 100 parts of 96*6 per cent, alcohol. 

, .... .. ^ ^ Baeowoplc mixture, boUlng at 64*9 0. 

I “DistUlatlon Principles and Processes.” Sipnby Young. (Macmillan A Co., London.) 
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CONTINtrOtrS DbHYDBATION iNDUSTBlAIiLY.^ 

Starting up. —Alcohol is introduced into a distillation column, A, of the 
ordinary t3rpe (Fig. 1), and distilled, returning at first all the vapour con¬ 
densed. Benzene is next 
introduced gradually through 
the feed-pipe T, and this at 
once gives rise with the water 
and alcohol to a ternary 
mixture boiling at 64‘9°C. 
Depending on the amount of 
benzene which has been added, 
thermometers arranged up 
the column A show a gradual 
lowering of the temperature, 
and addition of the entraining 
liquid is stopped when the 
thermometer placed 8 to 10 
plates above the base com¬ 
mences to fall 2 to 3®, this 
indicating the presence of a 
few per cent, of benzene on 
tlie corresponding plates. 

Dehydration proper. —^Then 
the column is ready for 
the dehydration» the benzene 
added being forced to work 
indefinitely in a closed cycle 
with a very low consumption. 
The alcohol to be dehydrated 
is introduced by the pipe T, 
situated in the upper part of 
the column at a point where 
the proportion of benzene is high, this being favourable to rapid dehydration. 
At the same time, part of the liquid condensed in the cooler R is sent into the 
decanter D ; where it separates into two layers, the composition of which 
(by volume) at 16°C. is approximately represented by the following figures :— 

f Water, 0*5 per cent. 

Upper layer, 84 per cent, by volume .... ' Benzene, 84*5 

[ Alcohol, 15*0 
[ Water, 32*0 „ 

Lower layer, 16 per cent, by volume . •.. j Benzene, 11*6 „ 

\ Alcohol, 66*4 „ 

The upper layer rich in benzene is returned to the top of the column A 
to extract a further quantity of water; whilst the lower layer is sent to the 
first small column where slight heating deprives it of the little quantity of 
benzene it contains, it being returned to the principal column in the form of 
a ternary azeotropic mixture. The dilute alcohol flowing from the base of 
the small column is passed into a second small column c^, which splits the 
liquid into water and 95*5 per cent, alcohol, this latter being returned to 
the principal column A with the feed alcohol. 

In the principal column A the hydrated alcohol descends from plate to 
plate, yielding up its water little by little to the benzene, wh ich entrains it as a 
I CMmie et Industrie, 1926, 15 , No. 8, 828-830; 1926, 385. 
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head product. Towards the lower part of the coluiun* ope finds a zone of 
plates charged with anhydrous alcohol and with benz^e cori^p^nding to 
the binary azeotropic mixture boiling at 68*2°C. As to the'pure anhydrous 
alcohol, this after being completely freed from benzene, is found accumulating 
in the base on plates situated below the thermometer It is drawn off by 
means of some automatic device. 

Steam consumption ,—Before calculating the stdam consumption, it will 
first be necessary to point out a peculiarity of the method. Let us suppose 
that the column A is normally charged with the entraining liquid, and heated 
at normal pressure. Feed into it gently the alcohol to be dehydrated ; the 
small quantity of water thus brought along will be very easily retained by 
the benzene on the first plates and entrained. At the top of the column a 
large number of the intermediary plates will thus have nothing to do towards 
the removal of the water, and the dehydrated alcohol will indicate strictly 
100 per cent. 

If now we progressively increase the feed of the alcohol to be dehydrated, 
a greater number of j)lates strongly charged with benzene will enter gradually 
into action. But there will arrive a moment at which (the feed still increasing) 
the plates containing benzene will be charged with water to the maximum. 
Then the concentration of the dehydrated alcohol will begin to fall, though this 
fall will bo very slow in comparison with the increase of the feed. 

This is due to the fact that the removal of the water takes place the more 
rapidly the greater the jiercentage of water, and reciprocally. It is why the 
last few tenths in the neighbourhood of 100 per cent, are the most difficult to 
reach. Thus an apparatus capable of producing up to the limit of 2600 
gallons at 100 per cent, per day, starting with alcohol at 94 per cent., will be 
able to produce 3700 gallons of alcohol at 99-7 per cent, without any appreci¬ 
able increase of steam. 

In the same w^ay, the production of an a])paratus falls relatively little 
when one starts to dehydrate with a lower degree alcohol, for example 92 
per cent., in place of 94 per cent. In a word, the expenditure of steam is not 
at all proportional to the quantity of water removed. One may count on a 
maximum expenditure of 2000 lbs. of dry steam to produce 100 gallons of 
alcohol at 100 per cent., starting from alcohol at 94 per cent. This steam con- 
siunption is reduced to 1350 lbs. if one is content with alcohol at 99-7 per 
cent., a degree sufficient in most cases. Starting from alcohol at 92 per cent., 
the consumption of steam is about 1600 lbs. to obtain alcohol at 99-7 per cent." 

Benzene consumption. —Industrially, in place of })ure benzene, it is 
preferable to utilize a mixture of benzene and hydrocarbons from petrol 
boiling within narrow limits. It is understood, of course, that the entraining 
liquid while indefinitely travelling through its closed cycle gives rise to a slight 
loss, but this always remains below 0*2 per cent, of the production of dehy¬ 
drated alcohol. Contrary to what has been maintained, absolute alcohol can 
be obtained practically free from hydrocarbons. 

Treatment of Impure Alcohols. 

In the preceding we have considered only the treatment of pure alcohols.' 
One may, therefore, ask if the process remains applicable when starting from-; 
alcohols which have not been preliminarily rectified, as certain impuritiesr 
may possibly after a time concentrate in part- of the apparatus, there causing 
some irregularity of working. Practical trials have in fact shown tha^t in 
certain cases dehydration may become impossible after running a certain time. 
It is, however, relatively easy to avoid difficultly thus encountered. Our 
researches have led us to put.into effect a liaethod for the simultaneous 
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dehydration and purification of mdustrial fdoohol, the purifioation beipg 
obtained almost free of cost by taking advantage of the heat neces^ry for the 
elimination of the water. 

For convenience of explanation, the impurities habitually encountered m 
industrial alcohol are classed into three categories : (1) Impurities more 
volatile than alcohol, for example, acetic aldehyde, acetone, ethyl e8taT», 
methyl alcohol, certain fatty amines, etc. (2) Impurities less volatile than 
alcohol, for example propyl, butyl, isobutyl, amyl and isoamyl alcohols, 
heavy esters, butyrates and valerianates, products of the condensation of 
acetic aldehyde, acetal, furfural, etc. (3) Impurities, the volatility of which 
is near that of alcohol, as, for example, ethyl acetate, isopropyl alcohol, 
methyl ethyl acetone, etc. 

First category .—After working for a certain time, tliese impurities 
collect in the head of the principal column, bringing about a slow lowering 
of the temperature. As they are generally very soluble in water, they 
accumulate mostly in the lower layer of the decanter, soon hindering dehy¬ 
dration if allowed to do so. But thanks to their greater volatility and to 
their relatively high concentration in the lower layer, it is easy to separate^ 
them by distillation in a small accessory columit c* (Fig. 2). 

Second category .—The type of impurities of this category is the higher 
alcohols. Advantage is taken in the complete absence of water at the base of 

the principal column in order 
to effect their separation. 
One knows the difficulties 
encounterd in ordinary recti¬ 
fication in freeing alcohol from 
tail products. It is necessary 
to allow for a great expendi¬ 
ture of calories in the recti¬ 
fying column, in order labor¬ 
iously to raise the concentra¬ 
tion of the alcohol in the 
neighbourhood of 94 per ceut., 
and thus to be placed in the 
best conditions for the separa¬ 
tion. 

Industrially the solution 
is simple. In place of ex¬ 
tracting absolute alcohol in 
the base of the principal 
column A, as ordinarily, 
vapour is taken from a few 
plates above. The less vol¬ 
atile products begin little 
by little to accumulate in the 
base, being removed in a very 
concentrated form at the foot 
of the small column c* (Fig. 2), fed by the over-flow from the principal 
column. These separations may appear a little complicated, but in reality 
the general working of the apparatus is extremely simple. 

Third category .—Separation of tlie^e impurities is npt alvraya possiUe, 
but this inconvenience is limited, s^ipg that the impurities of ^l[j^i8 group do 
not generally hinder dehydration. In this categpiy are fpund isopf'opy} 
alcohol and (which is much more important) ethyl acetate, this ester being 
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found sometimes in notable proportions in crude alcohols. It behaves in a 
very peculiar manner, since, owing to its slight solubility in water, it may 
itself be utilized as an entraining liquid. It boils at 77®C. (170®F.), and 
gives with water and alcohol a mixture boiling at 71*8®C. (161®F.). 

Under such conditions, what happens when one dehydrates an alcohol 
containing ethyl aeetate ? This compound at first begins to accumulate in 
that region of the column where the temperature corresponds to the azeo* 
tropic mixtures pointed out above. At first the absolute alcohol produced is 
free from ethyl acetate, but gradually the ester accumulates in the coluifm, 
and the alcohol being much more difficultly freed from this product than the 
benzene on the lower plates of the principal column A, the ethyl acetate begins 
to be eliminated with the absolute alcohol. Its content in the ester afterwards 
increases until it becomes equal to that of the feed-alcohol. Dehydration may 
then proceed iiormallj^ without any further distiurbance. 

It may be however, of interest to get rid of it in the course of the dehydra¬ 
tion. One can do this by saponification by means of alkaline liquors diluted 
in the alcohol to be treated and introduced into the column a few plates below 
the feed. Their action is energetic and complete, the conditions of the medium 
being particularly favourable. The organic salts formed are soluble in the 
alcohol, and in the tail products, and they are eliminated at the base of the 
small accessory colunm (Fig. 2). 

In the manufacture of ordinary rectified alcohol, one start-s in every case 
from very dilute musts, preparing first of all crude ])hlecrms of low and of 
high degree from 62 to 88 per cent., next submitting these impure alcohols to a 
rectification in which about 3000 lbs. of steam per 100 gallons are expended. 
If the manufacture of absolute alcohol direct from phlegms is contemplated, 
it is desirable to prepare only i)hlegms of high concentration, 88 to 92 per cent. 
This condition is very easy to fulfil, since in directly obtaining phlegms of 92 
per cent, no greater expenditure of heat is demanded than in obtaining those 
of 88 per cent. The whole thing reduces to the addition of a few supplemen¬ 
tary plates to the columns. 

THen starting from phlegms of 92 per cent., the simultaneous rectification 
and dehydration of alcohol necessitates an expenditure of 1500 to 1750 lbs. 
of si earn for obtaining a strength of 99-8 per cent. Since ordinary rectifi¬ 
cation demands on the average 3000 lbs. of steam per 100 gallons, it is 

that the advantage clearly rests in favour of the method of combined 
dehydration and purification. It is possible thus to produce pure dehydrated 
alcohol at a cost price inferior to that of ordinary alcohol. 

CONOLtrSIONS. 

It will almost always be found advantageous in the industries to utilize 
anhydrous alcohol in place of 96 per cent, alcohol. Generally one does not 
^ about what is known as the “ perfect neutrality ” of alcohol, excepting 
in the perfumery industry. Absolute alcohol as a solvent compared to 
orduiary alcohol is distinctly superior in almost every case, for resins in 
p^icular. It is now of considerable interest in the manufacture of var- 
ni^es and lacquers. Mixed with relatively small amounts of solvents, as 
ethyl acetate and acetone, it gives excellent collodions with cellulose eaters, 
the cost price of which is particularly low. Lastly, it is to be noted that with 
this nMthod of production (not its least advantage) the addition of a decanter 
and of a few small columns to a rectifying apparatus of the ordinary type 
auffloas to transform it into an apparatus for the simultaneous dehydration 
and purification of alcohol, allowing the distiller to revert to Ordinary rectifi- 
eation if circumstances demand it. 
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Economic Aspects of the Sntfnr Industry in Australia. 

In a Report to the Department of Overseas Trade on the ** Economic 
and Trade Conditions in Aiistralia to August, 1929,” prepared by H.M. Senior 
Trade Commissioner in Australia,^ the following information is given on the 
economic aspects of the fiscal system in force in the sugar industry there and 
the working of the Government control of the sugar produced. 

The development of the production of sugar in Australia to a level 
higher than the capacity of consumption of the Commonwealth itself has 
brought about the introduction of artificial price regulation. By enforcing 
an embargo on the introduction of sugar from countries where costs of pro¬ 
duction are much lower than those ruling in Australia, and maintaining a 
fixed price in Australia for home consumption supplies, it has been possible 
to ship at world prices the surj3lus sugar produced. 

In July, 1915, the Commonwealth Government assumed control of the 
Australian sugar output, paying a certain fixed price per ton for raw sugar, and 
disposing of the resultant refined product at varying rates to manufacturers, 
wholesalers and reuailers respectively. 

In 1923 the financing and distribution of sugar was handed over to the 
Queensland Government, subject to various conditions mutually agreed. 
The basis of the agreement which at present exists between the Common¬ 
wealth and Queensland Governments regarding the Australian sugar industry 
is that, in consideration of the Commonwealth Government retaining the 
embargo on the importation of sugar from foreign countries, the Queensland 
Government shall purchase all raw cane sugar produced in Queensland and 
New South Wales, and shall sell the resultant refined products for home con¬ 
sumption in Australia to manufacturers, wholesalers, retailers and housewives 
at prices not greater than those fixed by the Commonwealth Government. 
The Queensland sugar industry must bear any losses incurred in exporting the 
surplus sugar, and make sugar available for use in all manufactured products 
exported from Australia at the Australian in-bond equivalent of the world’s 
parity for the same class of sugar. In the latest extension of this agreement 
for a period of three years from 1st September, 1928, the Federal Government 
has reserved the right to review all home consumption prices in the event of 
the British or any Dominion Government deciding to alter its tariff and give 
further preference to Australian sugar. 

As regards the sugar contents of goods exported from Australia the 
difference between the home consumption and export prices is adjusted by an 
Export Sugar Committee by means of a rebate on exports, which is calculated 
so as to reduce the sugar cc^^t to the Australian equivalent of world’s parity. 
The world’s parity price, of course, fluctuates from month to month, and this 
correspondingly affects the monthly rebates fixed. 

The Export Sugar Committee comprises one representative of the sugar 
industry, one member nominated by all manufacturers engaged in exporting 
goods containing sugar, and a representative of the Commonwealth Govern¬ 
ment. 

In the 1926-27 season 81J per cent, was delivered for home consumption 
and the net value of the surplus exported was £14. ISs. lOd. per ton, making 
an average return of £24. 10s. lOd.; in 1925-26 the average return was 
£19, lOs. 7d. In 1927-28 the percentage of the sugar crop retained for con¬ 
sumption was 68*82; the net value of the exportable surplus was £1,913,280, 
or £12. lls. Id. per ton, and the average net r eturn for the whole crop was 
1 Published by H.M. Stationery Office, London: 1980, Price 4s Od. net. 
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£22. 148. 9d. per ton. Exports in 1925-26 were 208,805 tons, but ow;ing to a 
much smaller crop in the following season, they dropped to 66,523 tons in 
1926-27 ; in 1927-28 they increased again to over 150,000 tons, and in 1928-29 
they have advanced still further. 

The following figures regarding sugar mill production in Queensland in 

1926-27, as compared with 1911, are of interest :— 

1011 1926-27 


Number of fnctocies . 

49 .. 

39 

Number of employees. 

4,296 .. 

6,049 

Tons 

Tons 

Cane crushed . 

1,634,461 .. 

2,930,860 

Sugar produced. 

173,296 .. 

467,014 

Molasses— 

Gals. 

Gals. 

Sold to distillers, etc. 

2,393,669 .. 

3,301,657 

Used os fodder. 

789,664 .. 

2,828,118 

Used as manure . 

223,000 .. 

89,600 

Run to waste or burnt ^ . 

1,847,333 .. 

7,296,166 

In stock. 

1,197,626 .. 

1,172,003 

Total molasses^ . 

MSI,192 .. 

14,686,433 


For the 1928 season the Queensland Registrar-Creneral gives the following 


figures :— 

Mills crushing . 36 

Tons 

Cane produced. 3,736,311 

Sugar produced. 520,620 

Molasses— 

Gala. 

Sold to distillers, etc. 5,103,471 

Sold otherwise. 573,360 

Burnt as fuel . 6,131,726 

Food for stock . 2,524,136 

Used lor manure . 7,200 

Held in stock . 488,600 

Run to waste . 3,044,889 


A good deal oi discussion has taken place during the past year regarding 
the possibility of relieving the difficulties caused to the industry by over¬ 
production, and various schemes have been advanced with this end in view. 
Apart from the devoloyiment of the acreage under sugar, it is pointed out that 
the quantity of cane now required for the production of one ton of cane sugar 
h£WB fallen to 7-25 tons* as compared with an average of 9*20 tons in the 
ten-year period prior to 1908. This is said to be as low as that of any sugar 
producing covmtry in the world. Dealing with this question in a recent issue 
the Australian Sugar Journal said ;— 

“ Obviously by increasing the output per acre it will be possible to secure' 
the same return from a smaller acreage, thus reducing the net cost of produc¬ 
tion. There remains still the search for a remedy for over-production, 
rendered critical by the fact that the increasing quantities exported and sold 
at the world’s quite inadequate price are depriving the producers in this 
country, in common with those all over the world, of anything like a reasonable 
reward for their risks and labohr, especially in view of their heavy investments 
of capital in land and machinery.' Moreover, the figures published from time 
to time are leading the Australian advocates of cheap sugar at all hazards to 
demand concessions on the plea that if we can continue to produce suga^r at 

1 Quaatity recorded. No record 1b kept of Urge quantitifiB run to watte*. 

2 The Queensland negistiar-General gives a figure o( 7*18 tons. 
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something like £20 a ton all round, there is no reason why the consumer in 
our country shall be called uf^on any longer to pay at the rate of something 
like £27 per ton wholesale. 

“ As was pointed out by Mr. G, H. Pritchabd during the annual confer¬ 
ence of the Australian Sugar Producers’ -Association, in January, the sugges¬ 
tion of limiting the quantity of sugar that could be contributed to the pool 
by any mill to the amount produced during the peak year of its history, would 
not necessarily have any immediate effect upon over-production ; but it would 
inevitably assist in enabling consumption to overtake Australian production. 
What has since come to be known as the “ peak year ’* scheme has received 
more support from cane growers generally than any other amongst the pro¬ 
posals put forward as being, from many points of view, the least objectionable 
form of limitation, all things considered.” 

At the last meeting of the Australian Sugar Producers’ Association it wets 
decided to have certain schemes for the regulation of production prepared for 
the consideration of the various sugar interests. 

On the subject of fixation of prices a good deal of discussion has also taken 
place regarding a recommendation made by the Development and Migration 
Commission in its recent report on the canned fruit industry. This recom¬ 
mendation reads as follows :— 

“ The Commission, realising the growing dissatisfaction in the caiming 
and jam industry based upon the feeling that this industry is contributing to an 
undue extent to the profits of the sugar industry, believes that an inquiry 
directed towards a study of the effects of the present Commonwealth sugar 
policy upon this and possibly upon other industries in Australia would give 
satisfaction and would make the position clear to all concerned. The Com¬ 
mission therefore recommends for the consideration of the Commonwealth 
Government that steps be taken accordingly.” 

In reply to this the Aiistralian Sugar Journal stated :— 

“ It is constantly forgotten that the cost of producing sugar in Australia 
is subject to the same influences as those affecting other products, that is in 
the wages and conditions under which the producer is compelled by law to 
conduct his business. Taking everything into consideration, it is probable that 
whilst in some respects the sugar award calls for substantial amendments, it 
does not radically differ in that respect from other awards which might be 
quoted. Thus, as we have shown in previous years, the increase in the price of 
sugar is no greater in proportion, and in some commodities even less, than the 
increase in other necessaries of life.” 

Later the same journal added :— 

” In this connexion we would only say at this juncture that when the 
embargo was first granted, the Prime Minister laid it down as a condition that 
those responsible for the conduct of the sugar industry should put their house 
in order ; and we. can safely claim that so far as was possible in the face of 
steadily declining prices for export sugar, this has been done, Queensland has 
given a three years’ course in training overseas of three University scholars, 
in soils and cultivation, pathology, and technology, respectively, and these 
three gentlemen are now permanently atteu^hed to the Bureau of Sugar 
Experiipeiit Btatiohs, the whole cost of their special training having been borne 
by the industry without Government assistance. A technologist of first 
rank in the sugar world has been brought over from Hawaii by the Australian 
Sugar Producers’ Association to report on measiires for improving the effi¬ 
ciency of the m01s« Also# fully qualified representatives of the milling branch 
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of the industry have been sent to attend the international oonferenoes of 
technologists first in Cuba, and now in Java. On the cultural side the average 
richness of the cane has been brought up to a standard equal to anything 
in the sugar world, and the raising of seedling canes is being pursued with most 
promising results by the Bureau. The manufacture of power alcohol is 
established as a business proposition at Sarina, near Mackay, as a means of 
utilizing the molasses ; and projects are being organized for the manufacture 
both of building board and of artificial silk yam from the bagasse, now used 
only as a fuel for the mills.” 

A good deal of interest is still being taken in the possibility of utilizing 
still further the by-products of the sugar industry, and it is probable that 
important developments in this connexion may be seen in the near future. 
Meanwhile it is reported that the power alcohol plant at Sarina has been 
obliged to close down temporarily “ partly owing to interruptions to traffic 
resulting from wet road conditions, and partly to the difficulty of introducing 
any new product.” 


The Sugar Industry in Jamaica—Past and Present. 

Some Notes prepared for the Use of the West India 
Sugar Commission. 

With a view to providing the West India Sugar Commission which has 
lately been touring the British Caribbean colonies with all possible information 
in regard to the sugar industry in Jamaica, a very detailed compilation was 
prepared and printed under the aegis of the Department of Science and 
Agriculture, and of the Jamaica Imperial Association. This publication 
consists of two sections : first a collation of the statistics of the Government 
Departments as prepared by the Department of Science and Agriculture 
under Mr. H. H. Cousins* supervision ; secondly a compilation of Answers 
to a Questionnaire issued by the Jamaica Imperial Association to the sugar 
planters, to which an explanatory memorandum has been added by the 
Association. 

Mr. Cousins sums up the information collated by his Department as 
follows :— 

Development of the IndvMry in Jamaica ,—On the conquest of Jamaica by 
OuvEB Cbomwell’s Expeditionary Force, sugar was foimd to have been 
started as a small industry by the Spaniards. This was steadily developed 
by the British settlers until, under the stimulus of the high prices for sugar 
during the Napoleonic wars, this product rose to a very important position in 
Jamaica as a tropical colony of Britain. The maximum of this period of 
special stimulus is to be found in the record crop of 1805 when Jamaica pro* 
duced slightly more than 120,000 tons of sugar valued at £6,000,000 sterling. 
The record crop of rum was produced in the next year when 57,000 puncheons 
were exported to England. 

A graphical study of the records of the sugar industry from 1805 onwards, 
shows, subject to seasonal fluctuations, a sharp and continuous reduction in 
quantities and values for both rum and sugar until the year 1840. Hiis 
continuous drop was mainly due to a fall in price and to the failure of the old 
slave system. 

By the year 1840 Jamaica’s chief staples, sugar and rum, had fallen to 
26,000 tons of sugar and 11,400 puncheons of rum. This year marks the ending 
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of the slave system, since when the sugar industry has been carried on in 
Jamaica with free labour and during long periods of time imder less 
advantageous hscal conditions than those obtaining in other West Indian 
countries where sugar was produced. 

Sugar Production ,—In 1897 the sugar exported was 14,200 tons valued 
at £121,000. Nearly all (95*4 per cent.) was sold in America and only 2*3 per 
cent, in England. This was due to the action of the United States Government 
in enforcing countervailing duties on Continental bounty-fed beet sugar which 
at that time dominated the free market of Great Britain. 

As a result of the work of the West India Royal Commission, the Brussels 
Convention put an end to sugar bounties, while Canada offered a small but 
attractive preference to West Indian sugar. A few years later the Canadian 
Reciprocity Agreement further improved the preference for West Indian 
sugar in the Dominion. These circumstances, however, failed to place the 
sugar industry of Jamaica in a position to progress to an appreciable degree 
and the 1914 records only show a slight increase in quantity over those 
for 1897. The marked improvement in value, however, enabled the industry 
to pay its way. It must therefore be admitted that the good offices of the 
Royal Commission of 1897 and the Royal Commission on Canadian-West 
Indian Reciprocity of 1910 enabled Jamaica to preserve its sugar industry 
until the outbreak of the Great War. The profits to be made, however, 
under pre-war conditions were relatively small and any planter who could 
substitute bananas for sugar generally found it to his interest to do so despite 
the attractions of a favourable Canadian market for sugar. 

On the outbreak of the war in 1914, Jamaica sought to assist England by 
a free gift of 2500 tons of sugar. The effect of the war was to encourage 
sugar production in Jamaica and the exports rose from 15,000 tons to 32,000 
tons (in 1917). Prices rose mcukedly in 1919 and 1920. The crop of 1920, 
valued at three millions sterling, was the highest value recorded for sugar 
from Jamaica since the Napoleonic wars a century before. 

As a result of this encouragement, large extensions in sugar manufacture 
and production took place. Modem factories were erected in Vere, St. 
Catherine, St. Mary, St. Thomas, St. Elizabeth, St. James, Trelawny, West¬ 
moreland and Hanover. The effect of this development has been an increase 
of 300 per cent, in the production of sugar in Jamaica as compared with the 
pre-war standard. The profits of the industry, and much capital obtained 
from other agricultural industries than sugar, have been invested in these 
enterprises which, with the exception of the St. Thomas factory, have been 
mainly financed by local capital. 

In 1921 a collapse of the sugar market seriously affected the industry. 
The Legislature of Jamaica passed laws to give aid by loans at the current 
rate of interest in 1921 and 1922. This restored the credit of the sugar manu¬ 
facturers and enabled them to carry on when bank credits were unobtainable. 
The results of this local state-aid were completely satisfactory both to the 
producers as well as to the tax-payers who guaranteed the loans, and the 
industry was saved. 

Since 1923, the restriction enforced on the Cuban output of sugar together 
with the preferences granted by Canada and the United Kingdom have helped 
Jamaica, but with the failure of the Cuban restrictive policy and in the face 
of a world-wide over-production of sugar both from cane and beet, the pro¬ 
ducers in Jamaica are now faced with the position that the price of sugar f.o.b.,. 
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including the Canadian preference, is £3 less than the average cost of pro¬ 
duction. 

To meet this crisis, the Legislature of Jamaica has again adopted (in 
December, 1929) a policy of conservation of a basal industry threatened with 
destruction, by granting a bounty of £2 per ton on sugar exported and 
arranging for an equitable distribution of the benefits arising from the limited 
but protected local market for grocery sugars. 

Of the 13 agricultural parishes, i.e., excluding Kingston, Portland had no 
sugar estates in 1897. St. Andrew and Manchester have since gone out of 
this business and sugar estates are now found ten parishes of the Island. 
In every case the production of sugar has increased in each of these ten parishes. 
The most remarkable increase has been in St. Catherine where sugar h^s 
increased from 1430 tons in 1897 to 13,842 tons in 1927, so as to place this 
parish in the lead as a sugar producer. Clarendon (including Vere) comes 
next with 13,311 tons as against the former output of 4664 tons of sugar in 
1897. Westmoreland has increased from 6330 to 10,824 tons and St. Thomas 
'from 1325 to 8603 tons of sugar. 

To sum up : whereas Jamaica produced 20,000 tons of sugar and ex¬ 
ported 14,218 tons in 1897, it produced 62,625 tons in 1927 and exported 
49,799 tons. 

Imperial Grant in aid of the Sugar Industryy 1902.—^In 1902 the Im])orial 
Covernment gave a free grant in aid of the sugar industry of the West Indies 
out of which the share allotted to Jamaica was £10,000. For the first two 
years the money was loaned to two sugar estates, one in St. James and one in 
Westmoreland. On the repayment of the capital sum after two years, it was 
appropriated for financing a Sugar Experiment Station by Law 46 of 1903. 
•Of this sum £3000 was spent on laboratories and equipment and the balance 
'was utilized at the rate of £1400 per annum for five years until the exhaustion 
of the grant in 1910. 

As a result of this effort, a good deal of work on soils, fertilizers, cane 
varieties, composition and manufacture of rum and sugar factory control, was 
carried out and published. The high ether process for increasing the ethers in 
rum and fundamental data as to the production and quality of rum resulted 
from this effort, A demonstration of the working of the locked still system 
was also carried out on an estate in Clarendon. The best seedling canes then 
available were tested on estates ; fertilizer trials were carried out on estates in 
every district; courses for training distillers and estate chemists were in¬ 
augurated. Since 1911 this work has been carried on as well as was possible 
from the fxmds available from the Colonial Estimates and is still in operation 
as a part of the work of the Department of Science and Agriculture. 

Cultivation .—Great progress has been made in the use of modem methods 
of tillage by steam and motor power. Remarkable results have been obtained 
particularly in St. Catherine and in Vere by deep cultivation. In the dry 
areas, mulching and fly-peiming are still the essentials for securing 
a crop. 

Without adequate rains, irrigation and cultivation, the use of fertilizers 
is unprofitable. Where conditions are favourable for production, nitro¬ 
genous manures, particularly sulphate of ammonia, have generally been 
profitable. Lime has frequently been found to be highly effective in in¬ 
creasing the yield of canes. Potash is necessary on some soils, but phosphates 
on very few owing to the stores of phosphates in the soil derived from marine 
tSOUFces in the geological history of Uie Island. : • 
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A good deal of enterprise in irrigation has been developed in Vere, St. 
Catherine and St. James» using streams and rivers as well as deep wells. 

New Canes ,—^Until 1920, no seedling cane had been found that could 
replace the White Transparent in Jamaica. Some seedlings gave promise 
in the early stages, b\it under the hard test of estate conditions they all failed 
to stand up and were not useful to the industry. 

In 1915 the Barbados seedlings BH( 10)12 and SC(12)4 were first tested 
on estates in Barbados and St. Croix, followed in 1916 by Ba 11569 and by 
B 417 in 1922. These four canes have been found superior to the White 
Transparent in Jamaica and since 1920 have been steadily increasing in 
cultivation, BH( 10)12 being the most popular. 

It is considered that the West Indian cane has reached its maximum 
development in these seedlings and that there is not much hope of further 
progress. No superior seedling, subsequent to 1917, has been reported from 
Barbados, while Demerara has not pioduced a seedling in the twentieth cen¬ 
tury that has received general acceptance as superior to standard varieties. 
A new line of progress is now evident as based on the experience of Java. 
By introducing wild species of Saccharum, the Java scientists have produc€>d 
new canes of which POJ 2725 and POJ 2878 are outstanding examples. It is 
anticipated that the crossing of POJ 2725 with the best West Indian seedlings 
will result in improved canes that will enable Jamaica to obtain better yields 
of sugar per acre due to the greater vigour and health of such hybridized plants. 

Rum production ,—AVhereeis in 1897 the production of rum was one 
puncheon to 1*32 tons of sugar, since the war the production of Jamaica 
rum has been reduced, coincident with a larger production of sugar from the 
cane. The ratio in 1927 was one pimcheon of rum to 4*13 tons of sugar. 
The local consumption of rum in 1897 was 289,200 gallons with a population 
of 718,367. In 1928 consumption was 406,400 gallons for a population of 
974,742 or almost the identical allowance of rum per head in former days. 
The ccttisumption of rum by the inhabitants of Jamaica during the past 30 
years has kept fairly steadily at about 2J bottles per head per annum or one 
drink per person once in every twelve days of the year. 

The imposition of a duty of £500 on a puncheon of Jamaica rum entering 
into the United Kingdom has practically killed the former trade in “ Public 
House Rum” for which many Jamaica estates have catered for over a century. 
On the Continent of Europe, a demand exists for high-ether rums for blending 
purposes. Some estates are catering for this market and a good deal of high 
favoured rum is being maiketed, particularly from Northside estates, at 
prices that are remunerative to the producers. The Government Laboratory 
has given much assistance in determining the ethers in rum, so as to enable 
estates to standardize and guarantee this product. The local market for rum 
now prefers the lightest possible flavour and the larger estates have been 
successful in producing a popular quick-maturing rum from their re-boiled 
molasses, which has been a net set-off of about £1 per ton on the cost of pro¬ 
duction of sugar by the factories. 


Java 1929 Suqab Chop Figures. —^According to advices from Amsterdam the 
'final figures of the Java sugar crop of 1929 have been 2,940,748 metric tons, or 
2,894,536 long tons, equal on the head sugar basis to 2,854,515 long tons. 

Boox-kebpino Machines. — A., N. van der Heijdei describes the use and 
advantages of the Moon-Hopkins electrical book-keeping machine for estate account¬ 
ing in Java. It is entirely automatic, and specially adapted for rapid entries on loose 
cards or sheets. Examples are given of the uses to which it may be put. It econo¬ 
mizes much in labour and in time. _____ 


1 Archifif , 1029, 37. No. 36, 801-815. 
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Diesel Locomotives Sor Plantation Haulage. 

By W. 3. KRUSE. Jr.‘ 


Up to very recently Hawaiian sugar plantations have relied upon the 
steam locomotive for all of tlie major hauls; but with the invasion of the 
Diesel engine into the railroad transportation field it can readily be seen that 
the old “ Iron Hoss ” will have to contend for existence with equipment 
that is more economical and, in many ways, more suitable. 

The first Diesel locomotive in the Tenutory, a 12-ton “ Plymouth,” 
built by the Fate-Root-Heath Company, w^as placed in service at Kekaha in 
June, 1928. This engine was received on trial and, at the end of the thirty- 
day period, the demonstration had been so satisfactory that the purchase 
price was paid without further question. 

The prime mover of this locomotive is a 4-cyliiidor, 4-cycle Atlas Imperial 
Diesel engine developing 77 h.p. at 950 r.p.m. Fuel is supplied to the cylinders 
through injection valves and spray nozzles, and the full force-feed method of 
lubrication of tho engine is used. The locomotive is propelled through a 
14 in. diam. totally-enclosed twin disc clutch, and a transmission of over-size 
heat-treated alloy steel gears, arranged for four speeds ahead and four in 
reverse. The final drive is made by a 2 in. j)itch roller-chain from the trans¬ 
mission drive shaft to the axles. The rugged construction throughout the 
locomotive makes it very suitable for plantation work. 

This locomotive has been operating practically everj^ da^^- dining the past 
year, and for the last few months has been working twenty-four hours daily, 
hauling cane during the day and doing yard work at night. The only 
maintenance work in connexion with the engine has been the occasional 
cleaning and replacing of spray nozzles, six being rey)laced during the year. 
The following report on fuel and lubricating oils for a single month’s run will 
show the low operating cost : — 

Month of February, 1929 Twenty-four Operating Daya. 


Total fuel oil used . 730 galls. 

Total lubrication oil used . 23 galls. 

Cost of fuel oil for month at $0*05 per gallon .... $36'60 

Cost of lubrication oil for month at $0‘814 per gallon 18*72 


Total cost fuel and lubricant. $55*22 

Cost per day. $2*30 

Cost per ton of cane. 0*005571 


Tlie average day’s work consisted in hauling 325 tons of cane fron the 
field to tho mill and returning 40 tons of bagasse, 48 tons of mud and the 
empty cars to the field. Throe trips per day, totalling 48 miles, were made. 

The following figures compare the 12-ton Diesel with a 16-ton steam 
locomotive on a six-mile haul :— 


Locomotive Load Time Fuel Oil Lubricating OU 

12-ton Diesel . 175 tons 1 hr. 5 mins. 5 galls. J 

16-ton steam . 140 tons 0 hr. 55 mins. 80 galls, gall. 


The track is made up of 25 lb., 20 lb. and 16 lb. rails and is in fair con¬ 
dition. There is only one gradient of about 2 per cent. (1 in 50) on the 
plantation and the Diesel will easily handle a 50 per cent, greater load than 
the steam engine over it. This is due principally to being able to shift to a 
lo wer gear, 7 7 h.p. being ap plied to th e load in stantly and evenly through the 


I Paper read at the eighth annual meeting of the Association of Hawaiian Sugar Technologists. 
October 14—18,1029. Heproduced by pennission of the Association. 
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transmission. As a result, the Diesel is able to start a train of loaded cane 
cars with greater ease than the steam locomotive. 

The operating crew consists of a driver and helper, who are able to start the 
engine and get under way within five minutes, even on the coldest mornings. 
At no time has any difficulty been experienced in starting the engine. No 
night attendant is lequirod. 

In conclusion, it can be stated that with the Diesel there are no “ boiler 
worries,” no night attendant, no steam to hold while standing-by, and, 
consequently, a lower operating cost. 

Automatic pH Recorders for Refinery Alkalinity 

Control.^ 

By A. L. HOI-VBN. 

California and Hawaiian Sugar Refining Corporation. Crockett. U.S'A* 

iNTKODIJCTrON. 

During the past few years several electrodes which appear to offer fair 
possibilities for this work have been developed. Such electrodes have been 
discussed by Pabkeb,* and the work of Paine, Balch and Keane* has indi¬ 
cated that both the tungsten and the quinhydrone electrodes functions 
satisfactorily in some tyj^es of sugar products. 

As the bare-wire tungsten electrode appeared to be more promising than 
any of the others, it was thoroughly tested in a variety of refinery products. 
A peculiar characteristic indicated by these tests was that the calibration of 
the electrode is markedly influenced by the character of the product in which 
it is used. However, the fact that the calibrations of the electrode in various 
products are practically parallel makes it easily possible to compensate for this 
variable by impressing on the tungsten-calomel electrode assembly sufficient 
potential to place its calibration at any desired point on the recorder paper. 

Experimental equipment was developed, and tried out on four refinery 
products, viz., raw liquor, 66° Brix, and 99° purity; affination wash syrup, 
70° Brix and 80° purity, and dark and viscous ; speciality liquor, 66° Brix and 
99.6° i)urity ; and Oliver filtrate from the washing of regenerated kieselguhr. 

pH Recokding Equipment. 

The instrument used throughout this investigation was a special Leeds 
and Northrup recording potentiometer, having a range of —260 to -{- 660 
millivolts. The reference electrode was the usual saturated calomel half-oeU 
which made contact with the solution through a porous cup filled with potas¬ 
sium chloride solution. The bare-wire tungsten electrode acted as the 
indicating electrode. The electrodes were arranged in a glass flow chamber, 
through which the sample was passed to make contact with both tungsten, 
and calomel electrodes. The arrangement is illustrated in the drawing. 

A regular routine was developed for care of the electrodes. It was neoes* 
sary to flush out the calomel cell with saturated potassium chloride solution, 
and to renew the potassium chloride crystals and saturated solution in the 
porous cup every two or three days. The tungsten electrodes were found to 
require much more care than the calomel electrodes. In accordance with the 
usual practice, the electrodes were activated by soaking in a solution of tribasic 
sodium phosphate for about two days and were then sensitized toward the 

1 Ind, Eng. Chem.^ 1929, 21, 965-970, hete abridged. 

2 Ind. Eng. Chem., 1925,17, 787 ; 1927,19, 660. 8 im, 1928. 20, 848,1148 
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product in which they were to be used by two days’ immersion therein before 
being placed in service. 

In operation, two timgsten electrodes were used in parallel service—one 
electrode being replaced each day or sooner if check determinations showed 
that it gave erratic readings. When a new electrode was placed in service, 
it was not connected to the recorder until tests showed that it properly 
indicated the pH value. 

The electrodes removed from service were carefully cleaned and re¬ 
generated in the sodium phosphate solution before being returned to service. 
Eight electrodes were used, and a continuously rotating service was main¬ 
tained. In general, the electrodes would not give satisfactory continuous 
service for more than one day. 



As raw liquor usually contains a small amount of fibre and other foreign 
matter, it was screened before being sent to the electrode cliamber through a 
perforated copper plate having 400 holes (0-0025 in.) per square inch, and 
cooled. But as the liquor cooled, its increased viscosity retarded flow through 
the apparatus. This difficulty was overcome by installing a water coimexion 
whereby the liquor was continuously diluted to approximately 60® Brix, as 
previous experiments had shown that this amount of dilution had no appreci¬ 
able efEect on the pH of the liquor. 

Compensation for temperature fluctuations was obtained by connecting, 
in series with the electrodes, a thermopile whose temperature coefficient was 
exactly equal but opposite to that of the tungsten electrode. As the potential 
of the bare-wire tungsten electrode is dependent not only on the pH but also 
on the character of the product in which it is immersed, it is necessary to 
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compensate for the voltage fluctuations caused by diflerences in compositions 
of the samples in order that the potentials of the tungsten electrode will give 
the proper readings on a chart calibrated in pH units. 

For example, the potential of a tungsten electrode in raw liquor at any pH 
is 12 millivolts greater than that of the same tungsten electrode in No. 655 
liquor at the same pH, A small auxiliary potentiometer and dry cell, in 
series with the tungsten-calomel electrode assembly, provide a simple device 
for securing this result. When used on No. 656 liquor for instance, the 
auxiliary potentiometer was so adjusted os to add 12 millivolts to the potential 
diflerence of the tungsten-calomel electrode assembly, the resulting readings 
thus being properly aligned on a chart originally calibrated for raw liquor. 
Although this device is not entirely automatic, it provides a convenient and 
accurate means of compensating for variations in character of the product. 

Results. 

The results secured in the operation of the pH recorder on raw liquor 
were more promising than those obtained with any other product. A close 
agreement between electrometric and colorimetric results was shown by 
check determinations. It is evident from these results that the recorder can 
be read to a greater degree of accuracy than the colorimetric method now em¬ 
ployed. However, the colorimetric method of control appears to be suffi¬ 
ciently accurate for the operator to maintain a close regulation of liming 
during normal operation of the raw melt. 

Affiliation wash syrup in the melt house is ordinarily maintained at 
approximately 68" Brix at 65"C. The experimental installation was practically 
the same as that used for raw liquor, except that the syrup was passed directly 
to the cooler without screening, as it contained practically no insoluble matter. 
To reduce its viscosity the syrup was diluted to about 30" Brix by the direct 
injection of cold water. Tliis dilution of a highly buffered product such as 
aflination syrup causes no perceptible change in its pH value. 

Results in Table I show the close agreement between the colorimetric and 
the electrometric systems of control. 


Tabue I .—pH OF Affination Wash Sybuf. 

pH by pH by pH by pH by 

Sample Becorder Spot Test Sample Beoorder Spot Test 

1 . 7-10 .. 7 10 .. 9 7-26 .. 7-26 

2 . 7-12 .. 7 10 .. 10 7-28 .. 7*26 

3 . 710 .. 710 .. 11 7*33 .. 7*40 

4 . 7*14 .. 710 .. 12 7«20 .. 7*26 

6 . 7 18 .. 7*26 ,. 13 7 16 .. 710 

6 . 7-24 .. 7-26 14 7 10 .. 7*10 

7 . 7-22 .. 7-26 .. 16 7 08 .. 7*10 

8 . 7*24 .. 7*26 .. 16 706 .. 700 


The pH of aflination syrup, like that of raw liquor, can be closely regulated 
by the present colorimetric method of control. 

It was found that the results given by tungsten electrodes in specialty 
liquor were practically meaningless. Their potentials fluctuated greatly even 
though the pH of tlie liquor remained practically constant. The cause of this 
erratic behaviour has not been ascertained, but the supposition has been 
advanced that it may in some manner be associated with the extremely high 
purity of specialty liquor and its consequent lack of electrolyte and buffer 
substances. 

It had been hoped that an automatic measurement of the pH of the 
filtrate from a regenerated kieselguhr Oliver filter would serve as a basia of 
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regulating the alkalinity of the slndge for the purpose of facilitating filtration. 
Experiments in this direction gave very diBapj)ointing results, as within a 
few hours after being placed in service the tungsten electrodes would become 
coated with a very thin film of siliceous scale, wliicli entirely destroyed the 
sensitivity of the electrode. This circumstance practically eliminates the 
tungsten electrode or any similar type of electrode from further consideration 
for use in scale-forming products. 


Beet Factory Technical Notes. 


Dc-aerating Evajmrators. In the German sugar industry, it lias hitherto 
been generally customary to de-aerate the calandrin of the eva})orator through 
a vent placed high up, as at A in the drawing.^ Tt is thus assumed that only 
light incondensible gases, as ammonia, are to be expelled. But actually 

there are ])resont other iucondensible 
gases, viz., air, carbon dioxide, and 
sul])hurette(l hydrogen, all heavier than 
ammonia, whi(‘h cannot be evacuated 
in this way. To the contrary, they 
accumulate as indicated in the drawing 
in the lower ]>art of 1 he calandria fur¬ 
thest from the steam inlet. On expelling 
the incondensiblo gases from a low point 
as at B m the drawing, and collecting 
and analysing them, it was found that 
35 per cent, of (-O 2 was present. In a 
factory having an evaporator consisting of a juice-boiler and four bodies the 
effectiveness of de-aerating at a low point was demonstrated. Before the 
experiment the several bodies showed the following vaciuuns : 10, 28-6, 40 
and 68*5 cms., but after boring the calandria of the first body with a hole of 
about 10 mrn. (say f in.), from which at first only cold gases escaped, the 
vacuums soon changed to 2, 39, 51-5 and 64 cms. De-aeration of calandria 
may be done by allowing the steam to blow into the open ; but a special 
three-way valve can be used by means of which the steam may be blown free 
in one position or directed into a closed pipe when turned to another angle. 

CoUoidal Carbonatation ,—It is certain that the process of carbonatation, 
or “ saturation ’* as it is termed in Gei*mari literature, is not explicable merely 
by the equation : CaO 4- CO, = CaCO,. It is not so simple a process as that. 
Two yyars ago, Aten and van Ginneken, two Dutch investigators, began 
systematically to study the carbonatation of solutions of sugar containing 
lime, finding that not only the carbonatation, but even the mere solution of 
lime in sugar solutions, give rise to very complicated processes. Other 
observations force one to conclude that the burnt lime itself (CaO) is a 
coUoid, which on slaking certainly also exhibits colloidal conditions, indeed 
it is the colloidal nature of the dissolved CaO that explains its power of 
adsorption. Then it has also been shown that on titrating sugar solutions 
containing lime with CO*, the CaCO* at first formed remains in solution, but 
that later on leading on more COf a disproportionately large separation of 
carbonate occurs, that is, more calcium is precipitated than can be separated 
in the form of CaC 03 . Hence the precipitate contains free Ca O. On carbon- 
1 Cblef Engineer Eokhabdt, of Bruns^dek, in Centr. ZuckeHnd,, 1929, 37, No. 47 1326. 
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atating yet further, however, there remains in the solution more CaO than 
results from a smaller addition of the gas. It is only with a much greater 
addition of CO 2 that one can obtain the same effect as the much smaller 
amount. All this shows that the alkalinity does not fall proportionately to 
the amount of the acid added, as would bo the case were HCl, for example, 
used for the titration, instead of CO 2 . Now Dr. Jar. Dedek tolls us^ that 
lie has observed analogous behaviour of the limed beet juice in the factory 
during saturation in the carbonatation tanks. That the scums (press-cake) 
always contain, besides CaCOa, some calcium in colloidal form combined with 
Riitrar is thus explained. Recently certain anomalies wore observed by 
Di\ Spengler and Brendel* in the determination of sugar in fresh and in 
preserved press-cake, and these are explicable by the transformation of the 
basic sugar-containing precipitate into Ca.CO^ 6 H 2 O and free CaO. Fiuther 
(‘vidence of tlio colloidal nature of carbonatation is to be fomid in the fact that 
ill this op(mtion it is impossililo constantly to produce a precitiitate having 
the maximinn elarifying effect. Only, by further studying the conditions 
underlying the formation of the colloidal carbonate precipitate will it be 
prissible at will t o control the operation, in other words, to make it reproducible. 

Shape of Sitgar CrystaU .—In discussing the factors affecting the shape of 
sugar crystals, R. J. Brown, of the Research Laboratory, Great Western 
Sugar Co., Denver, Cal., points out:—It has been found that temperature has 
an indirect effect which may be of considerable influence. When the imder- 
sat urated feed comes in contact with the massecuite, a small amount of sugar 
is dissolved from the crystal in the under-satmated area, and the greater 
the degree of under-saturation, or what amounts to the same thing, the higher 
the massecuite temperature, the greater is the amoimt of sugar dissolved. 
Til is action has two effects : (1) It increases the total (quantity of sugar which 
must be crystallized out to arrive at a definite end point; and ( 2 ) it changes 
the shape of the sugar crystal so that the relation of quantity of crystal sugar 
to crystal surface is varied. The effect of continued dissolution and re- 
cr>' 8 tallization of sugar on the shape of the crystal may be observed by com¬ 
paring the shape of tlie sugar crystals in rock candy and in confectioner's 
“A ” sugar. Rock candy possesses the shape commonly associated with normal 
sugar, and is prepared by crystallization from a solution which is always 
supersaturated. Confectioner’s “A” sugar tends toward flat plates and the 
boiling process is such that a relatively groat amoimt of dissolution and 
re-crystallization occurs. When sjTups containing rather large amounts 
of raiflnose are boiled, the effect of the partial dissolution is even more striking, 
sinf^e in the presence of raflinose, the sugar crystals tend to take on a needle¬ 
like shape. The distortion in shape of the sugar crystal produced through 
the process or partial dissolution and re-crystallization in pure solutions 
results from the fact that sugar is not deposited on all faces of the crystid at 
the same rate, and the effect of differences in rates of deposition on the different 
faces on the crystal shape is merely magnified by this action. The fact that 
sugar is deposited on the different faces at various rates is readily recognized, 
since if this were not true the crystal would approach a spherical shape rather 
than the customary elongated hexagonal form. 

“ Electro-Lax ” Filter .—^Elimination of lime salts is a subject that has 
been much discussed lately, and in this connexion the following claims by 
G. Dibhn , engineer, of Schoenpriesen, Bohemia, for a filter which effects their 

1 Zeit 9 ch, Zuckeiind, Czechoalov.t 1929, 54, Nos. 9-10, 93-99. 

2 1929, 881, 
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removal is of some interest.^ Raw juice should be treated as ordinarily with 
lime, using not less than 2 per cent, of the roots, heated to 86®C.,carbonatated, 
and filtered. Following this the stages are : filtering, re-heating, adding a 
further 0*26 per cent, of lime, carbonatating to 0*001 to 0*002, and filtering, 
re-heating to 85°C. Then the juice is passed through a decolorizing “ Electro¬ 
lux ” filter, 0*01 to 0*02 per cent, of active carbon (calculated on the polari¬ 
zation) being added to the filtrate, after which the liquid goes to the evapora¬ 
tors. On leaving this apparatus, the syrup is heated to 86®C., filtered, and 
boiled to white sugar massecuite in the vacuum pans. A sulphitation of the 
syrup before going into the pans would be superfluous, it is said, the liquid being 
so limpid and so wonderfully decolorized, far more so than could be realized 
by SOj. It is further stated that the evaporators remain clean throughout 
the campaign. Expense is incurred, it is admitted, in the regeneration of the 
“ Electro-lux” filter, and in the use of the active carbon ,* but, on the other 
hand, the economy in sulphur, filter-cloths, and especially in labour is im¬ 
portant. This “ Electro-lux” filter is presumably an apparatus working on 
the base-exchange principle. It is claimed to remove 60 to 90 per cent, of 
the lime salts, no matter how combined; and is probably the same typo of 
filter that was recommended not long ago by the same engineer for the 
treatment of char-waters.* It would be interesting to have some certified 
figures for the cost of such a purification process. 


Boihr Feed-Water ,—In a short article Fr. Jajiek* points out the impor¬ 
tance of carefully supervising the quality of the boiler feed-water in respect 
of the presence in it of sugar. It is especially 
desirable that it should be free of sugar, or at least- 
almost so. In the case of boiler feed-water the 
sugar content will be less than it is possible to 
estimate by hydrometer or polarimeter. It is 
necessary here to apply the alpha-naphthol test, 
and as a ready means of so doing the apparatus 
shown in the sketch herewith is recommended. As 
may be seen, it consists of two glass vessels, 
one containing the alpha-naphthol and the other 
concentrated sulphuric acid. Below these two 
vessels is fixed a test-glass, in which the water 
under examination is placed. First the alpha- 
naphthol and then the concentrated sulphuric 
acid is allowed to drop into the sample of 
water without mixing the two together. If sugar 
is present a blue ring forms at the point of separation of the two liquids. 
It is advisable to mount the apparatus on a white board so that the coloured 
ring is easily visible. 

MiSCELLA2^0X7S. 



Oxalic Acid in Scale ,—Oxalic acid may be present in beet factory evapor¬ 
ator scale to a greater or less extent, depending, according to Schbibleb, on 
the quality of the beet sliced. Laboratory experiments carried out by O. 
Spengleb and S. B5ttqer* now show that without doubt oxalic acid 
be formed under the conditions prevailing during the process of evaporation 
of the thin-juice. This acid may originate partly from the glyoxylio acid 
contained in the beet, and partly, though to a much less extent, from the 
1 ZtUteh, Ziuekerind, CMeehodov,, 1929, 53. 

* 1,8 1929, 612. J C 1929, 84, Bo. 4, 47-48. 

* ZtiUoh. Vtr, Oeut, Zuekerina., 1929, 06f.667. 
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sugar itself. Since nothing is yet known of the amoimt of glyoxylio acid in 
the beet, however, it is not possible definitely to state whether in practice 
the oxalic acid in evaporator scale mainly owes its origin to this compound. 
Svgar Destruction ,—Sugar decomposition in alkaline solution is practically 
independent of the pH value, state O. Spbnoi:.eb, F. TdDT, and W. WinkIiKIi.i 
On heating solutions of pure sugar rendered alkaline with soda (8*09 to 12 pH) 
at 100®C. marked variations occur, and it is possible even to observe in¬ 
creases of the rotatory power Investigation of the influence of sulphites 
studied in about 100 experiments has all shown that sulphites do not 
diminish the destruction of sugar by alkalis. One can probably conclude that 
the destruction of sugar in alkaline solution is a catalytic process, and there is 
evidence pointing to iron as the agent. Lime-Milk Atomizer ,—A firm in 
Germany is selling a railk-of-lime atomizer with which it is claimed useful 
results can be obtained in beet sugar manufacture at the diffusion stage.* 
By spraying a small amount of lime (about of the usual amount added later) 
over the surface of the freshly washed roots before they are sliced the following 
advantages are obtained : injurious acidification of the juice and the greying 
of the exhausted slices (pulp) can be largely prevented; extraction of the 
sugar is easier, due to the preservation of the natural elasticity of the slices ; 
slices do not become pasty or slimy on storage ; and there is a diminution of 
gas formation during diffusion. Many investigators in the past have advised 
the addition of lime in the diffusion battery for diminishing sugar inversion 
by acid formation, and this easy method of operating such an alkaline diffusion 
appears to be worth attention. Beet Mark ,—^After a review of the most im¬ 
portant literature on the determination of the beet mark, E. Thielkpape and 
P. Meiek* point out the difficulties attending it. Even using cold water a 
certain amount of the pectin passes into solution, and according to con¬ 
ditions of working results may vary rather much. Their method of operating 
was to treat the slices only for 2-3 mins, with water at 80°C., afterwards 
extracting with 80 per cent, alcohol for 1-2 hours. They thus obtained results 
varying from 3-10 to 5’81 per cent. 


Sacchabimetebs. —^Adam Hilger, Ltd., state that they have discontinued the 
manufacture of saccharimeters. This is due to the important development of 
certain instruments which have been originated by them, paiticularly spectrographs 
and interferometers, novel designs of which are distinctive of this firm. 


Bbitish Industbies Fair, 1930.—The British Industries Fair, which is run 
annually by the Department **f Overseas Trade, will be opened both in London and 
in Biimingham on February 17th. The catalogues which have been issued some 
seven weeks in advance embody a complete classification of the exhibits by trades 
and indexes in nine languages. This Fair continues to grow in importance, and 
the available space at Olympia is as a rule booked a considerable time in advance. 

Refining at Gbeenoce. —Great expansion of British sugar refining, due to 
the fiscal changes contained in the Budget of 1928, has taken place during the past 18 
months, says the Glasgow HerMt and in this the Clyde refining trade has participated, 
its output for 1929 being estimated at 160,780 tons, as against 111,284 tons in 1928, 
and 101,274 tons in 1927. In the month of August, the Glebe refinery, wliioh had 
been silent for some years, re-opened its doors, so that three refineries are now at 
work in Greenock. To the output of these refineries, there has to be added the cane 
sugar refined at the Cupar home-grown beet factory. The Scottish madiet is 
thus very fully supplied, and the quantity of refined sugar coming from foreign 
countries is now ve ry smalL___ 

rZsUaeh, Vm. dwt. Zuckeriria.y 3929,668-679.” 

8 Cenir, Zuekmind,^ 1929, 37, No. 44, 1243. 9 Zettseh, vtr, deut. Zuelcmnd, 1929, 79,589. 



Publications Received. 

A Handbook for Cane Sugar Manufacturers and their Chemists. By tho late Guilford 
L. Spencer, D.So. Seventh edition revised, re-written and enlarged by 
George P. Meade, B.S. (Chapman & Hall, Ltd., London). 1929. Price : SOs. 

The first edition of the late G. L. Spencer’s “ Handbook ” was published as 
far back as 1889, and was a meagre volume containing “practical instruction in 
sugar-house control, selected methods of analysis, reference tables, etc.” It dealt 
solely with chemical analysis and control methods. As oacli succeeding edition 
was published, tlie scope of the book was widened. In the fourth, for example, a 
brief description of tlie manufacturing methods used in raw sugar manufacture was 
first added. Dr, Spencer recognising that “ the proper control of a sugar factory by 
tlio chemist requires a knowledge of the methods of manufacture.” Tins was again 
enlarged in the fifth, when a chapter on refining was also added. Now in its seventh 
edition, whicli has just aiipeared, the book has been much further exparaied. Its 
first 16 chapters, in fact, comprise a small textbook on the manufacture and refining 
of sugar, the closely printed 190 pages covering this part of the book being filled with 
usc'ful information, suitably illustrated, and well up-to-date. 

This work of revision has been undertaken by Mr. Geo. P !Mkade, Manager, 
Gramerej’ Ilefinory, Louisiana, who has added chapters on : Economit; I’hases of tlio 
Sugar Industr^y; Keeping and Refining Qualities of Raw Sugars; Hydrogen Ion 
Control; and Colour Dotormination in the Sugar Industry. He has also expanded 
tiie chapter on Refining. There now appears an excellent chajiter on Evaporation 
and Juice Heating by Prof. W. H. P. Creiohton, and another new feature is Dr- 
Owen’s contribution on Eemioniation and Micro-organisms, t’*eating of mill sani¬ 
tation. Turning to the main part of tho book, that dealing with sugar analysis and 
chemical control, which consists of 2H chapters, tliis remains essentially as in the 
last edition, though useful additions have been made, the principal being data on : 
the Eynon and Lane inetliod of detormiiiiiig reducing sugars, oonduclimetric ash 
methods, colonmetiic and electrometric pH determinations, the Tint-photometer 
and K. & E. colour analyser, purchase of cane in different countries, and tho anal 3 rsi 8 
of flue gases. It is seen theiefore that the work of revision lias been an extensive one. 
It. has been done throughout with painstaking care to ensure clearness and accuracy. 
Spencer’s “ Handbook ” has long been considered a reliable guide for the chemist. 
It cannot be doubted that this high reputation so well establislied by its late author 
will be maintained in this its latest edition revised by Mr. MEAnK. 

Diatomaceous Earth. By Robei*t Calvert. American C}iomi<*al Society ; Monograph 
Series. (The Chemical Catalogue Co., Inc., New York). 1930. Price : $6. 

This is a general Monograph on diatomaceous earth or kieselguhr, the occurrence, 
mining, physical properties and commercial uses of which it describes in 16 chapters. 
We are told that altogether the sugar industi^ represents the largest user of it to-day. 
Its application has become almost universal in the cane sugar refineries of the U.S.; 
it is used to a less extent in cane and beet factories, for the making of corn products, 
and for clearing molasses when making yeeist. These applications are described and 
some flow-sheets shown in illustration. Of great significance are the data on tho ad¬ 
vantages in filtration of calcined versus natural diatomaceous earth, grades of which 
have recently been introduced as “ Standard Supercel ” and “ Hyflo Supercel.” 
A graph shows the considerable increase in the rata of flow that is obtained when 
using “Hyflo,” at least four times that found with the untreated product, i.e., “Filter- 
cel.” “ Standard Supercel ” is intermediate in its properties. Those interested in 
filtration problems will find much data to interest them in this book. It forms a 
very useful and well-written Monograph on tho subject. 

The Louisiana Sugar ManuaL By A. B. Gilmore. (616, Godohaux Building, New 
Orleans). $5. 

This manual, in its 22nd annual edition, gives an inventory of equipment of the 
various Louisiana sugar mills, being on the same lines as the author's larger and more 
recent Cuban Sugar Manual. 
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SuGAK Machineby ani) Tndia. —^Importations into India of sugar machinery 
during 1928-29 and 1929-30 in Rs. (Lakhs) were 15 and 4J, according to a recently 
published Sur\7ey of tho Import Trade in India, ^ the large decline toeing of course due 
to the fact that during the 1929-30 period no new factories were oretjted. 


New Companies. —Among new companies recently registered in the U.K. are : 
tilen(jral Sugar Traders, Ltd., 21, Mincing Lane, 10.C.3. (243,938). Private. 

Nominal capital, £10,000. Liverpool Sugar Exchange, Ltd., India Buildings, 
Liverpool. (244,515) Public. Nominal capital, £1,250. J. B* Crispin, 15, 
Exchange Buildings, Liverptiol (Director). 

Cleaning Glassware.2 —The standard bichromate “ cleaning mixture ” of the 
analytical laboratory lias long since deserved to be displaced. It is dangerous, 
destructive, and inefficient. Trisodium jihosphate as a possible laboratorj’ detergent 
has been investigated exhaustively and has much to retjommond it. A 15 per cent, 
solution, heated to about 70'‘C.,can be used for cleaning burettes and other volumetric 
glas.swaro with very satisfactory results. 

Original Home of the Cane. —Dr. H. C. Prinsen Geerligs* says that all the 176 
^rarietios of cane collected by the New Guinea Expedition were obtained from native 
gardens. None was discovered growing in a wild state. A large grass growing 
abundantly in a wild state, Saccharum robustum, was found to contain no sugar. 
It may be found useful in breeding. Another variety containing no sugar is 
Saerhamm Bpontancumy though it appears to be an ancestor of POJ 2878. 


OLrv’KH (\)NTiNroT\s Etlteb«, -C/ontral Leao, Alagoas, Brazil, has an in¬ 
stallation of Oliver-United drum type, continuous vacuum filters for the cachaza 
(mud) from the continuous clarifiers. There are two filterh. er-ch approximately 
110 sq. ft. of surface, the capacity of the factory being 1250 metric tons of cane in 
24 hours. An average of the sucrose in tho cake discharged from these filters is 
1-25 per cent, (of tho wet cake). Perforated plate is used as medium, in place of 
filter-cloths, and this is expected to lost for some seasons without any attention. 


pH Standards. —W. A. Taylor* writes against tho use of glass colour standards 
for pH work, stating that tlie standards obtained by means of buffer solutions have 
distinct advantages. They are more accurate ; it is impossible to match the delicate 
tints given by tlie various indicators; and it is doubtful whether coloured glass is 
really more permanent than properly prepared standewd solutions. Buffer standards 
are in general much more satisfactory, and when protected from excessive exposure 
to light and boat, they are stable for a period of 4-5 years. After all, glasses and 
colour charts are only imitations, whereas buffer solutions are the master standards. 

Research Pays. —Mr. H. Atherton Lee, Research Director, Philippine Sugar 
Association, recently stated that with a budget of only 8^37,500 ho calculated that 
results had been obtained by tho Association representing an actual accnied value 
to the sugar industry of more than % 1,500,000. For example, the discovery that some 
districts required phosphoric acid as fertilizer, while others needed nitrogen alone 
had resulted in enormous savings. Some 2000 acres of refractory soils had yielded to 
a treatment with potash, supplemented by bagasse ash and filter-press mud. Further, 
in many districts the Research Bureau had been able t-o increase yields over 75 p©r 
cent. 


Mixed Fertilizer, —Nor\vegian chemist, Erling Johnson, has applied for a 
patent, the novel feature being the application of strong nitric in place of sulphuric 
acid for the decomposition of raw phosphate. By maintaining suitable conditions of 
concentration and temperature, it is possible to separate the major portion of the 
lime content, in the form of calcium nitrate by crystallization from the obtained 
solution. The resulting mother-liquor, containing all the phosphoric acid and part 
of the calcium nitrate, is neutr^izod with ammonia, and a mixed fertilizer is obtamed 
on evaporation and drying. Or, the first solution may be neutralized and worked to 

a mix^ fertilizer without first separating part of the calcium nitrate. _ 

l BH. No. 0, 3167, December, 1029. 

2 E. A. VCULEUMIER, in tnd. Eng. Chem. (News Edition), 1927, 7, No. 23,8. 

2 De Indiseke Mereuuff December 4th, 1929. 

« Ind. Eng. Chem. (News Edition), 1929, 7, No. 24,12'18. 
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The VmoBK-TuBKK Evaporator. G. W. Graziansky. Die dewteche h/u/ckvr* 
industries 1929, 54» No. 33, 896-897. 

In the sugar industry mcmy and various systems of evaporators have hitherto 
been employed. Practice, however, has shown that the vertical Robert, the 
Kestner, and the sectional Vikoek-Turek types are the principal ones to survive. 
Indeed, only these need be considered. The Vincek-Turek apparatus consists of a 
central vessel A around which any desired number of heating bodies etc. 

can be grouped, ecush with its appropriate 
heating surface. For example, in appara¬ 
tus of 1200 sq. m. (18,000 sq. ft.) of heating 
surface, four bodies having 300 sq. m. 
(3250 sq. ft.), or six having 200 sq. m. 
(2160 sq. ft.) are provided. The upper 
part of each heating body is connected by 
means of a pipe containing a valve C to 
the central vessel A, In this latter are 
partitions D dividing its interior into 
several compartments. In these the vapour 
is separated from the juice, their number 
being equal to the n\imber of heating 
bodies plus one. In the Brst of them is a 
float R actuating the outlet valve S, If 
the juice inflow is interrupted, or if there 
is insufliciont juice in the evaporator, this 
valve remains closed; and the juice cir¬ 
culates in the apparatus without leaving 
the same. But so soon as suiSioient juice 
has entered the apparatus, the float R 
opens the valve S and the necessary 
amount of juice flows out of the appara¬ 
tus. In the lowest part of each comport¬ 
ment of the central vessel A is placed a 
tube E through which the juice flows. 
The method of operating the appraatus 
is as follows : Juice which has ent€>Pod 
the first compartment of the central 
vessel A by means of the tube F flows 
through the tube E (valves M and N 
being normally adjusted) into the lower part of the heating body B, rises up through 
its heating tubes, and flows over C into the second compartment of the central vessel 
A, From this it goes by way of the tube E into the second heatmg body B and 
so on until it leaves the apparatus through the tube 0. By suitably manipulating 
the valve at the connexion C, and also the valves M and A' any heating body can if 
desired be cut out. Heating steam enters the heating body B through the valve H, 
whilst tubes J, cure for withdrawing the ammoniacal gases. In such a design the 
heating of the tubes is very regular, due to tho small diameter of this body, viz., 500 
to 1000 mm. (19i-39J in.). Moreover, in case of need, it is possible to feed steam 
of different pressures to any single heating chamber. Separation of juice and 
vapour is completely effected in the central vessel d, entrainment being precluded. 
CarameUzation is also prevented. This apparatus is more convenient to transport 
and to erect than the ordinary vertical type. 

Fuel CoNstTMFTioN in Mauritius Sugar Factories. L. J. Coutanceau. La 
Revue Agricole (Maurice), 1929, No. 47, 173-189. 

With induced draft, such as is common practice, bagasse burning furnaces work 
with an excess of air which can be said to vary between the limits of 67 per cent. 
and 100 per cent., not taking into accoimt such badly de signed furnaces as require 

1 This Review is eopyright, and no part of it may be reproduced without permission.— 
Editors, 
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more than 100 per cent, excess air. It is assumed that feed-water heaters are only 
two-thirds of the capacity advocated by the makers, i.e., 0'25 sq. ft. instead of 
0*362 sq. ft. per kg. of fe^ water. On these assumptions, two graphs have been 
drawn for the average Mauritius plant, for 67 per cent, excess (good furnaces) 
and 100 per cent, air excess (ordinary furnaces). An analysis of these shows that, 
when working with a good furnace (67 per cent, excess air) and no boiler overload, 
1 kg. of bagasse will produce 2*7 kg. of steam per hour. However, in many factories, 
when required to produce white sugar, the boilers are found to be overloaded some 
20 per cent., on a conservative average. In the circumstances, the boilers will 
produce 2*672 kg. of steam per kg. of bagasse per hour. As the average weight of 
bagasse is about 246 kg. per ton of cane, we find that with no overload the boilers 
wiU produce 660 kgs. of steam per ton cane hour, whereas with 20 per cent, overload 
the boilers will only produce 630 kgs. of steam per ton cane hour. The author has 
shown that for the manufacture of high grade white sugar, the steam consumption 
of a well equipped factory is in the neighbourhood of 760 kgs. of steam i)er ton 
cane hour; and for manufacturing raw sugar at 96** polarization, about 616 kgs. 
only per ton cane hour, being a saving of about 18 per cent, as compared with white 
sugar manufacture. Market conditions have, however, brought about the neeeasity 
of producing raw sugar at a polarization approaching as near as possible 99**, but 
the saving in stecun for 99® polarization raw sugar is only 12 per cent, in comparison 
with high-grade white sugar manufacture. On this basis, the steam consumption 
would be reduced to about 660 kgs. per ton cane hour, and the overload of the steam 
producing plant under investigation will be reduced to about 100 per cent, instead 
of the 20 per cent, above mentioned. Consulting the graphs, ones find that in the 
particular circumstances now imdor consideration, the evaporative power of 1 kg. 
of bagasse per hour is 2*64 kgs., i.e., 660 kgs. of steam per ton cane hour. Considering 
that most factories cannot be confined to the exclusive manufacture of raw sugar, 
but must also produce a certain proportion of white sugar, it follows that only such 
factories as crush canes containing more than 12J per cent, fibre, or whose furnaces 
work with less than 67 per cent, excess of air, and whose boilers are not overloaded 
can hope to dispense with extra fuel. Addition of air-preheaters besides economizers 
to the boiler plants would be a great improvement, and provide an abundant supply of 
steam for the manufacture of the so-called raw sugar. It would not, however, 
except in exceptional circumstances, meet the demands of a factory manufacturing 
high grade white sugar. Following this the author calculates that if economizers 
were discarded altogether, and air pre-heaters only were used, the position would be 
quite a different one. Thus with 86 per cent, ef^iency, feed-water at 107®C,, and 
67 per cent, of air, 1 kg. of bagasse will evaporate 3*3 kgs. of water per hour and pro¬ 
duce about 810 kgs. of steam per ton cane hour—and, even with 100 per cent, excess 
of air, the steam production is about 760 kgs. per ton cane hour or more than neces¬ 
sary for the manufacture of very high grade white sugar. Assuming for an average 
furnace a mean figure of 786 k^. of steam per ton cane hour at normal rating, it is 
foimd that there will be surpluses of 8 kgs. and 40 kgs. of bagasse for the manu¬ 
facture of liigh grade white sugar and 99® polarization raw sugar, respectively. 
For an average factory, working 20 hours daily and crushing 33 tons of cane per hour, 
the amount of surplus bagasse will be over 6 tons for high grade white sugar and about 
26 tons for 99® polarization raw sugar per day. An exceedingly important considera¬ 
tion will be the necessity or not of closed hot-wells and their proper arrangement. 
It must be clearly understood that the aulvantages above indicated can only be 
obtained with plants that have been well proportioned and not merely laid down in a 
haphazard way. 

Vacuum Pans at Honoluxu Plantation, T.H. Walter E, Smith. Reports of the 
Association of Hawaiian Sugar Technologiats, 1929, 79-81. 

Four new pans installed at this factory are interesting from the standpoints of 
design and heat economy. The calandrias of the commercial sugar and low grade 
pans have copper bearing steel flat tube sheets, the calandria section being welded 
throughout, thus eliminating the possibility of the leaks at the joints between tube 
sheets and centre well. The tube sheets of the white sugar pan are of bronze* The 
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centre well is extended for a considerable distance below the lower tube sheet, thus 
ensuring active circulation in the lowei cone. There has been no difficulty in making 
a finished sugar of satisfactory grain, well above the usual standard of “ 25 per cent, 
total small grain.” The volume of massecuite to the top of the calandria, or the so- 
called “ graining volume,” is 37 per cent, of tho working capacity for the 12 ft. pans 
and 29 per cent, for the low grade pan. Tho heating surface of the 12 ft. pans con¬ 
sists of 648 four-inch outside diameter tubes, giving a total surface of 2276 sq. ft. 
The volumetric capacity of these pans is 1200 cub. ft., measured to 4 in. below the top 
of the main belt. This gives a ratio of 1*9 sq. ft. of h.s. per cub. ft. of working 
capacity. The low grade pan is 13 ft. in diam., and has a h.s. of 2662 sq. ft., with a 
working capacity of 1800 cub. ft., giving a ratio of 1*48 to 1-0. The calandrias are 
of the baffled type, with a single inlet for steam. The baffles produce a positive flow 
of steam throughout the calandria, and also provide a definite point for the evacu¬ 
ation of non-condensible gases. The two air vents are connected to a common pipe, 
which discharges to the vapour space ; a thermometer is installed between the air 
vent connexion and the control valve, and from the temperature indicated it is 
possible to measure the effectiveness of the venting. For example, with a pressure 
of 3 lbs. on the calandria, corresponding to a temperature of 220°, the thermometer 
would register 220° if the air vents were discharging vapour without any measureable 
quantity of collected gases. The commercial sugfiir pans and the low grade pans 
operate entirely on vapour from a special pre-evaporator. With the exhaust steam 
pressure at 6 to 8 lbs., the vapour pressure available for the pans is from 3 to 6 lbs., 
which is ample for all requirements. At this pressure it is possible to start a pan and 
boil a full strike of grain in four hours or less ; after a cut, a pan may b(» finished, and 
boiled to proper density for purging in about four hours with a maximum pressure of 
4 lbs. The average vapour consumption for all pans, based on performance over a 
24-hour period, is from 30,000 to 35,000 lbs. per hour. This represents a reduction in 
evaporation at the quadruple effect of an equal amount, and since this is only single 
effect evaporation, it is equivalent to a saving of from 7600 to 8750 lbs. of exhaust 
steam which would be required to evapoiate the same quantity of water at the 
evaporators proper, representing a saving of from 1*5 to 2 barrels of oil per hour. 
With the large heating surfaces available, it follows that the actual evaporation 
per square foot of heating surface will be lower than is the case when higher steam 
pressures are used. For the commercial sugar and low grade pans tho duty is approxi¬ 
mately 6 lbs. of evaporation per square foot per hour. The white sugar pan usually 
operates on exhaust steam, though during tho early stages of the strike it is possible 
to use vapour for concentration of the initial charge. Steam flow measurements 
show that with a pressure of 10 lbs. on the calandria of the white sugar pan the steam 
consumption may go to 25,000 lbs. per hour, which is equal to 12 lbs. per square foot 
per hour. With both commercial sugar and low grade pans there is no difficulty in 
securing a very satisfactory grain, free from any more than tho usual amount of 
“ conglomerate ” ; at 4 lbs. pressure the pans may be boiled to a satisfactory density 
and during the earlier stages a pressure of I to 2 lbs. will give a very vigorous cir¬ 
culation. There is absolutely no difficulty from massecuite lodging on the tube 
sheet, even when the strilie is boiled to high density. 

Begbnebating ” CAKBOBArMN.” Stan. Makulik. DetU. Ztickerind,, 1929, 54, 875. 
At Gross Diingen factory, Germany, “ Carboraffln ” regenerated by the following 
steps was found to decolorize and filter well, the make-up of fresh carbon being 
10-15 j>er cent. : washed with hot dilute HCl; filter-pressed; and washed to slight 
acidity; compressed to briquettes; dried in hot air, the temperature of which was 
raised till the lower layers were ignited ; admitted steam and decreased air to give a 
temperature of 600-600 °C., and this maintained till all adsorbed organic impurities 
are burnt, leaving the ” Carboraffln ” little affected. Per 100 kg. of “ Carboraffln,” 
HCl required 4-8 kg.; steam, 1 ton; and power, about 26 k.w.h. for briquetting 
air compressing.— Liquid Fuel (Oil) Test-Code. Mechanical Engineering, 1929, 
51, No. 12, 968-960. A draft test-code of the American Society of Mechanical 
En g in eers includes information on analysis and tests, including instructions for 
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determining calorific value, gravity, carbon and hydrogen content, sulphur, ash, 
water and sediment, viscosity, distillation range, flash and fire points, cloud and x>our 
points, colour, corrosion, acidity, burning quality in wick burner, quantity, etc. 
Copies of the code in full can be obtained from the Committee on Power Test Codes, 
care of the Society.— Precautions in Makino White Sugar. L. Pitot. Revue 
AgricoU (Mauritius), 1929, No. 46. Schneller showed that the dark tingt^ of 
plantation white sugars is due to traces of phenol-iron compounds, and that the only 
practical means of preventing their effect is the reduction of the coloured ferric to 
the colourless ferrous compounds by suitable reducing agents. Recommendations 
here made are : using hydrosulphite at the moment of graining if the sulphitation of 
syrups and thick-juices is not possible ; avoiding the entrance of aii* in the mixers by 
using closed apparatus under vacuum ; and adding sulphurous acid to the massecuite. 
Coating the iron surfaces with a rust-proof paint or enamel is also important; and 
one should also avoid grinding white cane tops, these being particularly rich in 
tannins and polyphenols.— Sugar-Projducing Plants. International Review of 
Agriculture, 1920, 20, No. 10 (Monthly Bulletin), 393-396. Among sugar-yieldmg 
plants, other than cano and beet, maple and palms, capable of large-scale cultivation, 
which are or may possibly become of importance are the following : carob (20 to 25 
i:)er cent, of sucrose); maple; manna (the sap of which contains mannose, sucrose, 
dextrose and levulose); millets (16 per cent, of sugar); artichoke ; melons and pump¬ 
kins. The anonymous writer says that the mixture of sugars prepared by treating 
inulin with an acid by which 92 per cent, of fructose and 8 per cent, of fructose an¬ 
hydride are obtained may enter into competition with sucrose in the future.— 
Mechanical Analysis op Soils. Agricultural Progress, 5, 1-8. Essentials of the 
now official method to replace the older sedimentation method of 1906 consists in 
(a) the use of hydrogen peroxide to destroy organic matter, and thus aid the dispersion 
of the soil; and (h) a shorter procedure to obtain the percentages of the fractions, 
depending on the measurement by pipette sampling of the depth concentration 
relationship in a settling suspension. Both improvements were introduced by 
Robinson! and were thoroughly examined by a Committee of the Agricultural 
Education Association, including Dr. Bernard Dyer and Dr. B. A. Keen (Assistant 
Director, Rotliamsted Experimental Station).— Boiler Water Composition. 
Daily Telegraph (Engineering Section), December 2nd, 1929. Dependence of the 
quality of the feed water on the operation of the boiler is now recognized to be even 
greater than was formerly supposed. The increased temperatures accompanying 
increased pressures lead to the decomposition of any traces of chlorides, and this 
liberates hydrochloric acid, which attacks the metal at an accelerated rate at the 
higher temperature. In fact it is considered that to-day even more depends upon the 
operation of the boiler than upon the thickness of its metal and its constructional 
features, these latter being so well cared for in modern designs. De-aeration, too, 
has received considerable attention, as the three main constituents of air, oxygon, 
nitrogen, and carbonic acid gas, each has some detrimental effect, nitrogen causing 
embrittlement, while the others promote corrosion.— Colloids or Beet Molasses. 
A. von Brodovftki. Kolloid’Chem Beih., 1929, 29, 261-353 ; through J. Chem. Ind., 
1929, 48, No. 51,1026-1027, The surface tension of beet molasses solutions falls w ith 
increasing concentration, passes through a minimum, and thereafter rises. The 
relative viscosity is lower than that of a sucrose solution of the same concentration 
and alteration of the H.I.C. has little effect. Colloid content amounts to 1*07 per 
cent., and is divided into reversible or irreversible, which latter forms the greater 
pcu:t. Some of it behaves amphotericcdly. About 26 per cent, of the reversible 
consists of arabon. It was not possible to identify albumins, probably because they 
may have suffered degradation during the manufacturing process. Colouring matter 
is in the irreversible colloidal part.— Determination op Reducing Sugars. R. 
Ofiier. Zeitsch. Zuckerind, Czechoslov,, 1929, 53, 728-733, Previous work is con¬ 
tinued.* A method is now described in which the solution of reducing sugars is 
boiled with a solution containing 6 grms. of cupric sulphate, 10 grms. sodium car¬ 
bonate, anhydrous, 300 grms. of Seignette salt, and 50 grms. of sodium diphosphate 


I Agric, Science, 12, 287. 
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together with a teaspoonful of kieselguhr or activatcKl carbon per litre. After 
cooling a solution containing iodide, some dilute acid, and a slight excess of N/60 
thiosulphate are added, the liquid lastly being titrated with N/60 iodine. This new 
copper reagent is said to have very little effect on the sucrose which may be present 
with the reducing sugars.— Rbducino Substances which abe not Rei>uoino 
SuoABS. Marie Herlesova. Zeitsch. Zuckerind^ Czechoslov,, 1929, 53, No. 52, 749- 
764. In this study proof is brought forward that on heating slightly alkaline solutions 
of sugar, reducing substances which are not identical with reducing sugar are formed. 
They accumulate in the syrups and molasses. Only half to two-thirds is precipitated 
by the usual clarifying agents (Herlks* solution being the most effective). This 
explains why in alkaline molasses a higher cupric reduction is found them corresponds 
to the sucrose present, leading one erroneously to conclude that reducing sugars ore 
present, though there is no possibility of their existence m such alkaline-reacting 
product.— ^Mechanical “ Test-Sieves.” Communicated by the Manufacturers to 
the l.S,J. Instead of leaving sieving to the care of the laboratory boy, the modem 
method is to employ a sieving machine by means of which the material is shaken 
for a certain time always in the same way. Hand-sieving actually is inaccurate and 
tedious, and it does not always give the same result on the seune material in duplicate 
or triplicate determinations. An apparatus known as the “ Test-sieve ** has recently 
been put on the market, which accomplishes its work with accuracy; it saves time, 
and requires no attention, there being a time switch by means of which the machine is 
stopped at the end of any predetermined time. These machines are said to save a 
great amount of time in laboratories where much sieving is to be perfonned, but the 
chief feature of their usefulness is that they give comparable tests, conditions being 
always alike.— Eleotbodialytic Removal of Salts from Sugar Solutions. 
S. Zieminski. Przemyal Chem., 1929, 13, 429-445; through British Chemical A6- 
Atrocto, 1929, 906. Solutions containing 15 per cent, of sucrose and 1 per cent, of 
sodium or potassium chloride or carbonate were electrodialysed in a Pauli apparatus 
using graphite electrodes. Using a cuirent of 1 amp. at 200 volts lialf of the salt 
content could be removed in 8 min. only i pex; cent, remaining after 90 min. The 
sucrose concentration remained unaffected. In the case of beet juice, platinum 
electrodes had to be used, and using any stronger current than 0-18 amps, at 100 volts 
the liquid foamed to on extent sufficient to arrest the process.—^T^ Millilitre. 
V. Stott,^ Nature, October 19th, 1929. When volumes are derived from measure¬ 
ments of length, it is appropriate that they should be expressed in terms of cubes of 
the units of length, but when volumes are obtained from weighings the litre is the 
obvious unit. It is unfortunate that the litre and the cubic decimetre are not exactly 
of the same volume, though their difference is so slight as to count only in accurate 
work. An additional source of confusion was introduce by Mohr in 1868 when for 
the calibration of volumetric glassware he called by the name of a cubic centimetre 
the volume occupied at 17*6®C. by the mass of water having on apparent weight in 
air of 1 grm. In 1921 the Joint Committee for the Standardization of Soientiffo 
Glassware recommended :—“ that the recognised international metric units—the 
” litre ” and ” millilitre ” or thousandth part of litre (ml)—shall be used os the 
standard units of volume, and that standard volumetric glassware shall be graduated 
in terms of these units and marked “ ml ** instead of “ c.c.”— Organic Acidb of 
Cane Molasses. E. K. Nelson. JL Amer, Chem, Soc, 1929, 51, 2808. Cane 
molasses was found to contain : formic acid, 0*1; acetic acid, 0*2 ; aconitic acid, 0*8 ; 
and lactic acid, 00*5. Small quantities of malic and citric acids were also present, the 
latter not having been previously stated as a constituent of cane molasses.—^UsE 
OF Hydbosulphitb in the Pan. C. Grossl. IndustHa Soccharifera TtdUana, 
1929,22, No. 9,489-494. Sodium hydrosulphite (an Italian product having the trade- 
name “ Albite”) was added to the pan at the rate of about 3*4 grms. per ton of masse- 
cuite, this addition being made in the form of the dry material, not as solution. A 
decolorization averaging 13 per cent, was obtained, and this is said to have remained 
permanent for more than an hour even after passing air through it. 

I Of the National Physical Laboratory, •Rtig ia.nii7 

104 


J.P.O. 



Review of Recent Patents.’ 


XINITED KINGDOM. 

CoifTOCTioNERy. (A) C. B. K. BoggUd and M. Jac<rf»sen, of Copenhagen. 320,646. 

November 8th, 1928. (S) A. Panuel, of Grose-Strehilitz, Germany. 
321,012. September 17th, 1928. (O) E. M. Pommler, of Chiswick, London. 
321,641. August 9th, 1928. (D) T. & T, Vicar*, Ltd., and E. M. Crosland, 
of Earlestown, Lancs. 321,403. May 3rd, 1928. (JP) T. & T. Vicar*, Ltd., 
and E. M. Crosland, of Earlestown, Lancs. 321,414. May 3rd, 1928. 
j(E) R. F. Macfarlane, W. E. Prescott, and Baker Perkins, Ltd., of WiUesden, 
London. 321,383. October 23rd, 1928. 

(.4) A machine for moulding hollow articles, particularly chocolate Easter eggs, 
comprises an endless belt which is equipped with moulds adapted to bo rotated in 
two planes during the solidifying period. (B) Hollow bodies, e.g. Easter eggs, etc. 
are produccnl from marchpane by applying a thin layer of the material to the mould 
halves and backing it with a strengthening layer of chocolate, cocoa-butter, etc, 
painted thereon. The two halves of the article are united by confectionery material 
or by ribbon, etc., and may be ornamented externally with chocolate, etc. The 
articles may be filled. (C) Confections such as chocolate are made by treating whole 
sugar with a vegetable decolorizing carbon to remove objectionable colour, odour and 
taste, mixing the treated syrup with a flavouring substance such as cocoa beans, 
evaporating the mixture to a substantially solid mass, and grinding this mass to a 
substantially homogeneous condition. The raw cane sugar is dissolved or melted in 
water and to the solution is added 2*6 to 4 per cent, by weight of the vegetable carbon. 
The mixture is filtered and yields a cane sugar syrup containing the invert and non- 
crystallizable sugars of the raw sugar cane. Roasted cocoa beans, preferably an 
equal weight are added to and mixed with the sugar syrup and the mixture evaporated, 
the resulting mass being subjected to grinding operations and finally cast in moulds. 
(D) Relates to apparatus for sheeting plastic confectionery material and more 
particularly for spreading jam, cream or the like on to wafer, cakes, or other foodstuff. 
(HJ) This specification concerns apparatus for sheeting dough or applying a sheet of 
coating material to biscuits. (F) Relates to an icing machine for biscuits, the 
machine having a horizontal rotary stencil plate with apertures which are closed by 
biscuits during the application of the icing thereto, a strickler for wiping over the 
apertures, and means for deflecting or directing the icing towards and o/er the 
apertures, being provided. 


Pboduction of Butyl Alcohol and Acetone. Distillers Co., Ltd., and H. B. Hut¬ 
chinson, of Harpenden, Herts. 319,642. June 26th, 1928. In the production of butyl 
alcohol and acetone by fermentation, the yield of either product may be increased 
and the yield of ethyl alcohol decreased by a suitable selection of a nitrogenous form 
of nutrition. Ammonium acetate is added to increase the yield of acetone, and 
ammonium lactate to increase the yield of butyl alcohol. By this means raw 
material such as manioc, usually regarded as too poor in protein, may be used. ^ The 
salt may be added at one time, at intervals or continuously. Examples are given. 
(Specification 319,079 is referred to).— Heating Evaporatobs, Stills, etc., 
ELECTBiCALLY. J. A. Rcavell, of Westminster, London. 319,849. July 6th, 1928. 
Evaporators, stills and similar apparatus are heated electrically by means of immer¬ 
sion heaters in a fluid circulating between inter-communicating jackets. The circu¬ 
lation is assisted by a pump. An expansion tank is provided to allow for the ex¬ 
pansion of heated fluid. (Specifications 318,340,319,298, and 319,391 ar e referred t o. 


^ Copies of speclftcatlons of patents with their drawings can be obtained on application to 
followlng-UniiTfSStoSi: PaSnt Office. Sales Branch. 25. Southampton b 
Lane, London, W.C.2 (price Is. each). Abstracts of United Kingdom patente In our Itovlew 

with a star (•) are reproduced from the JUuttf(M OfjHdal Journal 

the ControUer of H.M. Stationery^Offlr.e,* London. Sometimes o^y the draydng or dra^^ are 
so reproduced. United States : Commissioner ot Pat^ts, Wiwhlngtom D.C. 

Ffwnce : L’lmprlmerle Natlonale, 87, rue Viellle. du Temple, Paris. Germany : Patentamt, BerUn, 
Germany. 
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GiiUtamio Acid Pboduotion from MoiiAssss. Deutsche Gold^und SUber- 


Scheid^anstalt, vorm. Roessler, and K. Bromig, both of Frankfort-on-Main> Germany. 
320^589. January 31st, 1929. Glutamic acid hydrochloride, from which free 
glutamic acid can bo rocovomd in known manner, is obtained by boiling waste 
liquors (molasses distillery vinasses, etc.) with concentrated hydrochloric acid, 
separating insoluble organic matter from the hot solution, cooling the solution and 
separating the substances, principally alkali metal salts, which are then precipitated. 
The solution is then concentrated to about two-thirds of its original volume, any 
further precipitated substances are separated, and the concentrate is saturated with 
hydrochloric acid gas at temperatures below about 20‘'C. On standing, glutamic 
acid hydrochloride separates, and may bo purified by dissolving it in dilute hydro¬ 
chloric acid, decolorizing the solution with active charcoal, and re-precipitating with 
hydrochloric acid gas.— Treatment of Puij* Sweet-Waters in Beet Sugar 
Manufacture. Duncan Stewart & Co. Ltd., and J. B. Talbot-Crosbie, of Glasgow. 
320,826. January 14th, 1929. In the manufacture of sugar where the sugar is ex¬ 
tracted by diffusion and the juice is purified by treatment with lime and carbon 
dioxide and filtered, the sweet-water separated from the pulp and the water pressed 
from the pulp in pulp-presses is neutralized by means of the filter-press cake from 
which it iTimovefi residues of sugar. The neutralized water is re-filtered and returned 
as diffusion water to the diffusion process.— ^Mouassbs Pulp Preparation : Auto- 


MATio Weighing Devices. Soc. Anon, des Sucreries Ternynck, and L. Temynck, of 
Clmuny, Aisne, France. 320,883. April 13th, 1928. Cattle fodder is prepared by 
mixing pulp from sugar factories in a dry state with molasses, and compressing it into 
briquettes. Preferably^ the molasses comprises 20 to 30 per cent, of the final product, 
and the mixture is kneaded before subjecting it to a pressure of 120-160 kg. per square 
cm. Pulp from a hopper falls into a skip until the skip is over-balanced by the weight 
of the pulp, which falls into a mixing vessel having rotary blades. When the skip 
tilts, the hopper is closed and a catch released, allowing a lower skip for molasses to 
move into loading position. When the upper skip empties, it is moved back to 
loading position by a counter-balance and causes tlie hopper and molasses outlet to 
open. The tilting of the lower skip closes the outlet, and moves a catch into a position 
allowing the upper skip to tilt when filled. (Reference has boon directed by the Com- 
troUer to Specification 4919/07).— Refining Method. Eugene N. Ebrhart, of 72, 
WaU Street, New York, U.S.A. 320,982. August 13th. 1928. Sugar juices and 
melts, syrups, affiliations and molasses are refined by filtering a sugar solution of a 
relatively low density, thereafter adding unfilterod sugar values to the filtrate to 
increase substantially its density and filtering the sugar solution of increased density. 
A vegetable carbon of relatively low purifying power as the result of previous use is 
used as filtering agent for the low density solution, and a filtering agent of relatively 
high purifying power is employed after the sugar values have been added.-— 
Drying Green Baqasse.i Henry W. Holgate, of Jamaica. 317,172. June 14tli, 
1928. Apparatus specified for drying megass or other vegetable matter comprises 
an endless band conveyor within a housing, a perforated deck-plate supportmg the 
upper length of the conveyor band, and a pipe having branches supplying hot gases 
to the midor side of the deck-plate, the gases being exhausted from the upper part of 
the housing.— Evaporator. A. E. White (communicated bv the Swenson Evapora- 
tor Co., of Harvey, III., U.S;A.). 321,698. May 18th. 1928. In a process for 

evaporating or distilling liquids the liquid is pumped by a pump at high velocity 
through a straight and unobstructed path to the bottom of vortical tubes surrounded 
by a heating jacket, the liquid boiling within the tubes and issuing at the top at 
high velocity, a head of liquid at the top of the tubes being at all times avoided. 
^TRIPPING Sugar Cane. C. Frycz and I. Darquier, of Buenos Aires. 321,286. 
September 27th, 19*.8. Apparatus for peeling sugar cane, etc., comprises a number 
of blades mounted on a rigid tubular holder which consists of two parts hinged to¬ 
gether so that It can be opened for the reception of the cane. Loops are provided 
^hum b, and the holder is conne cted by straps to a wrbt-strap. 

1 This invention has been more fully described, see I,SJ, 1930,32. 
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UNITED STATES. 

Can® Piling Machine. John M. Caffery, of Franklin, Louisiana, U.S.A. 1,718,862. 

June 26th, 1929. 

A machine is described^, the purpose of which is to gather up the cane stalks 
tlirown more or less carelessly in an irregular layer, heaping them into bundles, which 
may be caught up with a cane grab, or readily bound with slings. In the drawing 
the principal parts of the machine are illustrated, in combination with a vehicle body 
provided with a driver’s platform 5, an axle C', and wheels D, supporting the body, 
a tongue E rigidly connected with the body, a breast polo H pivoted to said 

tongue, means for attaching 
draft animals to the vehicle 
body, otii. Pivoted beneath 
the wheel body, as at ky is 
the rake K, which is com¬ 
posed of three or more hook- 
shaped arms, the centre one 
X, having its hooked end k' 
project lower than the hooked 
end k^ of the side hook K\ so 
tliat this centre hook of the 
rake will project down further 
into the furrow between the 
rows. This hook is held 
against turning too far back¬ 
ward by the chain M secured 
to the who<*l body. In order 
to regulate the depth to 
which the rake teeth engage, 
the length of this chain may 
bo adjusted in any convenient 
way, as by the device in¬ 
dicated diagranimatically at 
m. This rake is thrown into 
or out of operation, after the 
manner of a hay rako, by a 
device, which will now be 
described. P represents a 
hand lever, having the han¬ 
dle p within easy reach of the 
driver mounted on the plat¬ 
form By which lever is 
pivoted, as at p', to the uprights Qy which uprights may be braced in any convenient 
way, as at if. This lever P carries a weighted arm P\ preferably bent at an angle 
upward. This weighted arm may be made of sufficient weight of itself to counter¬ 
balance the weight of the rake and its load, or it may be provided with a sliding 
weight 6' adjustably comiected to said arm P', as by means of a set ^rew s. Pivot¬ 
ally attached to the lever P near the handle is the lifting rod or link T, wduch is 
connected to the cross piece k^ of the rake K, as shown most clearly in Fig. I. Thus 
by pressing down on the handle p, the rake may be forcetl down against the action 
of the weighted arm P', while by lifting up on the handle the weighted arm will 
tend to lift the rake with its load. 

In operation, tlie rake is preferably drawn by two mules, or horses, hitched to the 
single trees, driven to a position straddling the heap row. As the voliicle progresses, 
the throe-pronged rake will gather up, and in a measun^ straighten out the cane 
stalks X, until a bundle X' of the desired size is gathered up; then if the driver 
raises up on the handle this bundle of stalks w^bs released from th e ra ke, and will 

' 1 See also 1929, 629. 
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form a pile, extending across tlie furrow between the two rows ready to be lifted by a 
cane grab operated on a derrick and leaving a convenient space for passing beneath 
the bundle one or more slings, such as are well known in the art. If large bundles are 
desired the bundles may be hoisted by a cane grab operated with derricks, or slings 
may bo used for hoisting with derrick.s, but if small bundles are desired for lifting by 
hand, by gathering up and straightening out the cane stalks by the rake, as just 
described, it will leave a clearance space under the bundles, for the loaders to grasp 
the bundles, and throw them into carts, or other vehicles, used in this art. After 
the bundle of gathered up stalks has been taken up and the vehicle continues forward, 
the rake is lowered, and another bundle is gathered by the rake and deposited, and the 
operation may be repeated indefinit<^ly. By having the weight S adjustably mounted 
on the arm P tlie counter-balancing effect of said w'oight may be adjusted, so that 
the machine may be fitted to gather the cane stalks into large piles, or small ones, 
according to the adjusted position of the weight. Thus it will be seen that with the 
foregoing implement, the tangled mass of cane stalks may be, more or less, straight¬ 
ened out in such a way as to be conveniently handled; and also that the bottom 
of each bundle, wdion released, will normally rest clear of the ground, so that con¬ 
siderable saving in manual labour in either adjusting the slings or lifting the bundles 
is effected. 


Cane Habvbsteb. Fred. C. Douglas Wilkes and FrancU K. Flynn (assignors to 
the Luce Cane Harvester Corporation, of Kew York). 1.722,780 Julv 
30th, 1929. I ■ r 

This invention is particularly useful, in connexion with a harvester of the general 
type described in the appUcation of Ueorge D. Ltjce.i In this typo of harvester, 
means is provided for seizing the cane, cutting it first at its butt, conveying it in a 
substantially standing position and then in a rearwardly inclined position upwardly 
and reanvardly through the machine, toppmg and stripping the cane while so con- 
veyod, and then discharging it from tlie upper roar end of conveying means The 
present invention relates particularly to means for handling the cane after it is dis¬ 
charged from the conveying means, and for removing from it any trash which would 
otherwise bo delivered with the cane. One of the features of the in mention is a trans- 
versely arranged bar which engages the cane as it leaves the conveying and 

causes It to tip forwardly, thereby insuring that the cane will be delivered butt-first 
from the roar of the harvester. This feature is particularly, although not exclusively, 
useful m connexion with another feature of the invention which is the trash picker 
into which the cane is delivered butt-first from the conveying means. GenOTaUv 
s^ki^, the trash picker is in the form of an inclined trough, the bottom of which is 
provided with means, such as picker brushes, for removing from the cane any trash 

n inventiL will 

^ the followmg dwcription of one embodiment of it, and will be particularly 

ap^nded claims. Beforring to Fig. 1, the harvester « shown as 
n«3in Tf a caterpillar tractor treads 7, and provided with 

thf frlf f Watus and driving the various mechanisms thereof. 

m^hme^ pick-up chains 10, which gather in the cane and hold 

wWr^ «rn «l!n wi? ” ° j lovel of tlie ground by the rotary disc cutters 12. 

which arc shown m their raised or moperativo position. When the cane has been 
soimred from the roots, it is seized by conveyor chains, one of which is at 13 

and is con veyed m a substantially upright position, upwardly and rearwardly throuiih 

^tVs. ““wiSTst ^nvoylTSops 

slibstantiallv uDriffhti buf aiirrK'fi t © convoyor chains 13 in a 

1 TJ.S.T., 1,641,231. -- 
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detailed description of the general features of the harvester is necessary, since their 
specific constructions have no bearing upon the present invention. The trash picker 
mechauisnci is shown as mounted at the rear of the harvester upon an auxiliary frame 
20 attached to the main frame of the machine. The trash picker is in the nature of an 
inclined chute having side walls and a bottom composed of trash picker brushes. 
These brushes serve to remove from the canc, os it passes through the trough, any 
free trash, which may be mixed with the cane and also any trash actually clinging to 
the cane. In order to clean the trash from the picker brushes and rotary brush 
cleaners 29, are provided outside of the trough and in co-operative relation to the 
picker brushes. As will bo obvious from Fig. 1, the trash picking mechanism is 
arranged at an incline below the top of the conveyor belt 16, and is thus adapted to 
receive the cane stalks therefrom. Owing to the high rate of speed at which the 
conveyor chains 13 and the belt 16 are operated, the stalks would have a tendency 
to dive into the trash picking mechanism in a more or less haphazard manner, if it 
were not for the provision of means for causing the stalks to enter the trash picker 
butt-first with a sliding motion. This moans comprises a rod 31 arranged across 





the guide walls 32 between which the stalks travel at the upper portion of the machine, 
this rod being so located that the stalks will engage it and v ill be tipjied in a forward 
direction after they have left the conveyor chains 13 by the pushing action of the 
conveyor bolt 16. This tipping of the stalks in a forward direction is limited by 
another rod 34, also arranged between the guide walls 32, but in advance of the rod 31 
and the forwardly tipped stalks are thus prevented from falling against succeeding 
stalks. As the butt ends of the stalks leave the conveyor bell 15, they slide end-wise 
downwardly over an inclined apron which forma the bottom of the upper end of the 
trash picker chute ; and from this apron the stalks go endwise butt-first downwardly 
over the picker brushes by which the trash is removed. The stalks are then dis¬ 
charged from the machine, preferably either upon the ground or into a trailing 
wagon. 

Filter. Ernest J. Sweetland (assignor to the United Filters Corporation, of New York 
1,734,652. November 6th, 1929. In a filter is combined a non-rotating casing, 
rotatable hollow shafts journalled in each end of said casing, an open rectangular 
framo in said casing connected at each end to said shafts and adapted to rotate 
therewith and a plurality of filter leaves supported in said frame.— Disintegration 
OF Cane. William H. Morgan, Sr. (assignor to tlie Morgan Hurrycane Co., of New 
York). Ke-issue, 17,613; original, 1,646,761. December 3rd, 1929. A machine 
for disintegrating cane stalks comprises in combination cane confining walls separated 
by a relatively narrow space through which the cane stalks are passed, and means for 
splitting the cane stcJks in general directions longitudinally of the stalks while con¬ 
fined in the narrow space between said walls to reduce the same to a fibrous mass. 
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United States. 


{WiXUU df Gray.) 



(Tong of 2,240 Ibt.) 

1980. 

Tons. 

1929. 

Tons. 

Total Receipts, Jan. 1st to Jan. 25th . 

141,486 

.. 118,516 

Deliveries „ „ . 

183,949 

130,944 

Meltings by Refiners „ „ . 

174,243 

161,379 

Exports of Refined „ „ . 

1,600 

5,986 

Importers* Stocks, January 26th . 

394,808 

86,803 

Total Stoclcs, January 25th . 

564,108 

120,092 


1929. 

1928. 

Total Donsumption for twelve months . 

5,810,980 

5.542,636 


Cuba. 


Statement of Exports and Stocks of Sugar, at December .31st. 


(Tons of 2,240 lbs.) 


1927. 

Tons. 

1928. 

Tons. 

1929. 

Tons. 

Exports . 

. 

4,099,127 

.. 3,728,618 .. 

4,666,944 

Stocks . 

. 

212,314 

124,403 .. 

181,460 



4,311,441 

3,853,021 .. 

4,848,404 

Local Consumption. 

.. .. 

146,000 

68,867 .. 

98,362 

Receipts at Ports to December 31st .. 

4,457,441 

.. 3,921,878 .. 

4,946,766 

Habana, Decmiber 31«f, 1929. 



J. Guma.— 

>L. Mejer. 

Sugar 

Crops 

of the 

World. 


(WiUett A Gray'B EaHmates to Janttary 9tfiy 1930.) 



1929-30. 


1928*29. 

1927-28. 

Cane. 

Tons. 


Tons. 

Tons. 

America . 

9,094,933 


9,146,147 - 

8,147,901 

Asia . 

7,199,637 


7,316,485 

6,891,715 

Australasia . 

601,000 


630,717 

688,163 

Africa . 

702,000 


746,364 .... 

666,360 

Europe . 

— 


- - 

9,000 

Total Cane .... 

17.697,470 


17,837,713 

16,293.139 

Beet. 





Europe . 

8,384,000 


8,360,235 .... 

8,031,874 

U.S.A . 

976,000 


938,640 .... 

966,241 

Canada . 

32,000 


28,867 .... 

27,212 

Total Beet. 

9,391.000 


9,327,732 .... 

9,024,327 

Total Cake akd Beet. ... 

26,988,470 


27,166,445 

26,317,466 


Ill 




























United Kingdom Monthly Sugar Report. 


Our last report was dated 10th January, 1930. 

The market has boon very unsettled during the period under review. In the 
United Kingdom the uncertainty about the Preferential Duties is still causing an 
uneasy feeling. This fact., coupled with the unsettled conditions in Cuba, has made 
a very nervous market. 

The London Raw Terminal Market has again been very active, and large quan¬ 
tities of sugar have changed hands. The principal movement has been in the month 
of March which sold at one moment down to Ss. 6Jd. and later reco/ered to 6s. 6d. 
May moved from 7s. 81d. to 6s. SJd. and advanced later to 7s. 5Jd. A large business 
has been done in August from Ss. JJd. to 7s. 4id. to Ss. IJd. to 7b. 10}d., and December 
moved from 8s. 6}d. to 8s. 8Jd. to 8s. 

In the White section business has l:»een very slow and only a few thousand tons 
have been reported. Generally speaking the market has declined about 6d. per cwt. 
March sold from 10s. to Os, 3d., May from 10.s. 6d. to 10.s., and August from lls. Ofd. 
to 10s. 6d. 

The latest prices are :— 


MABCH MAY AUGUST DECEMBTCR 

Raw . 6s. 6Jd. .. 7s. SJd. .. 7s. lOJd. .. 8s. Ojd. 

White . 98. 3}d. .. 99. lljd. .. 10s. 6d. .. — 


The Trade lias been very quiet and is bujdng sparingly in view of the approaching 
Budget. 

The Refiners reduced their prices 3d. on the 20th January and another 6d. on 
the 22nd. On the 30th January they wore advanced 3d. per cwt. Their latest price 
is No. 1 Cubes 26.s. 9d., London Granulated 22s. 4 Jd. Home Grown Sugars have moved 
in sympathy and are slow ; to-dny’s prices are 20s. 6d., 21 b. 6d. according to Factory. 

Raw Sugars hove been slow of sale and our Refiners have only bought small 
parcels afloat or near at hand, at prices from 7s. fid. down to the lowest point, 7s. 
Considerable quantities of Preferential Sugars have been disposed of to fclie Refiners 
and also to some Home Grown factories, the latest sale being some Mauritius at 
lls. 3d. c.i.f. 

There have been constant rumours from Cuba and New York, that there will be 
some restriction in the present and future crops of Cuba, but, so far, nothing definite 
has materialized. The Single Seller made one sale of 20,000 tons at 1*50 f.o.h. for 
export outside TJ.S. and later sold small quantities at 1*60. He also reduced his 
price in America to 2 cents, and on the guarantee that the price would not be reduced 
for a month, the American Refiners took about 120,000 tons, whilst full duty sugars, 
such as Porto Ricos and Philippines, were sold at a parity of 1|. 

With regard to Europe, F. O. Light has reduced his estimate to 8,339,000 tons. 
This redaction has been principally brought about by a falling off in Russia of 
125,000 tons and an increase in other European countries of 50,000 tons* 

21, Mincing Lane, Abthur B. Hodqe, 

London, E.C.3. Sugar Merchants and Brokers, 

10th February, 1930. 
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Notes and Comments. 


The Outlook. 

The sugar market has remained depressed the past month, nominal 
quotations having gone even lower than previously. Unsettling features are; 
the uncertainty regarding the British Budget due to be unfolded on April 
14th ; the question whether the Cuban Single Seller is going to win the day ; 
the fact that though production this year is now estimated at some 660,000 
tons less, we are still under the cloud of an increased visible carry-over into 
this year, so that improvement fomshadowed on paper is in practice only 
likely to be gradually achieved. But at any rate the omens, such as they are, 
do point to an improvement and even if 1930 turns out a bit of a disappoint¬ 
ment, it will not be long now ere estimates with regard to 1931 begin to 
formulate. If these show no increases over 1930, or if, what is better, they 
reflect in further decreases the unprofitableness of current crop prices, the 
relation of eorlsumption to production will be bound to show a marked 
improvement and we may get rid at long last of the incubus of an excessive 
araoimt of visibles. 

Rumours have been rather busy the past month as to what was going 
to happen in Cuba, where the Single Seller is not without its critics, and some 
parties would like to see it dispensed with. The Government were considering 
the question of restriction with regard to the present crop to the extent of 
10 or 20 per cent., and the [irohibition of re-plantings. However, a meeting 
of planters representing 102 centrals voted unanimously against any restric¬ 
tion of this season’s production. On the other hand, the Single Seller has 
stated that the majority of the planters have voted for maintenance of the 
single selling arrangement. So providing it can satisfactorily finance its 
operations, it will doubtless continue to hold its sugar ofi the market till the 
duty-free sugar season is over and the States have serious need to buy Cuban 
sugar. By that time, too, the British refiners will probably be in the market 
for appreciable amounts. 

Amongst rumours flying about has lately been one that Cuba and Java 
were about to agree to a five-year limit of production. It is unlikely to have 
much basis in fact. But undoubtedly conditions are changing somewhat 
for the worse for Java, and one of these days she may decide that the time is 
propitious for some imderstanding with other big sugar producers, even as her 
rubber growers have just lately reversed their previous policy of isolation and 

113 


9 







March] 


The International Sugar Journal. 


[1980, 


have agreed with their British confr^i’es to restrict rubber tapping for a month. 
We learn that up to now only130,000 tons of the next Java crop has been sold, 
whereas in former seasons the whole croji used to find purchasers before the 
mills had started in Tlien a long drought has been experienced in the 

Island and has caused the cane to suffer seriously. The coming crop may 
therefore be at least 5 per cent, leas than that reaped in 1929, while 
1931 promises no better. It would seem, then, that the high water mark 
registered in 1928 in Java is not likely to be equalled for some time to come, 
much less to bo exceeded. 

The Geneva discussions over a proposed Customs holiday in Euroi)e have 
proved fruitless and it is doubtful whether anything more will be heard of it. 
A considerable body of opinion in this country was naturally opposed to 
stabilizing general tariffs against us at their present levels. However, with 
this abortive attempt goes the sectional proposal relating to a holiday for 
sugar duties. There is no chance of getting the countries concerned to agree 
to leave their sugar duties at the present rates, much less to lower them, no 
the solution of the sugar problem must be sought elsewhere than through 
Government action. 

The Government and the West Indian Crisis. 

In the first week in March we are still without any intimation from the 
Labour Government as to their intentions with regard to assisting the British 
West Indian and Mauritius sugar colonies. They liave not even at the 
moment of writing published the Olivier Commission Report, thougli it has 
been in the hands of the Government over one month and a summary of it 
lias been available for their prior consideration for over two months. Mean¬ 
time these colonies, after just surviving a year of unprecedentedly low prices, 
for which the existing preference has proved inadequate, have started to rea]) 
a second crop with no certainty of finding a market foi* it save at a loss. 
Fears as to the Budget in April have had a deadening effect on sugar business, 
and no colonial sugars are bought for future delivery save on the conditions 
that any change in the preference sliall be adjusted in the price. Meanwhile, 
there arc no facilities for storage of the new crop sugar, so it is bound to bo 
thrown on the market at a price showing a heavy loss. The Times of March 
4th had a very strong leader on the subject, stigmatizing the Government's 
procrastination as a conspiracy of silence, and likening it to a bomb with a 
delayed action. 

The origin of all the tiouble was of course Mr. Snowden’s ill-advised 
remark last summer when outlining Labour fiscal policy, that he hoped before 
leaving ^)ffice to sweep away all duties on sugar. Faced with the difficulties 
that would result to the West Indies from any such action, he subsequently 
said that the Government were giving the matter their careful and sympathetic 
consideration, and were seeing whether it was possible to extend them some 
assistance to tide over present difficulties and to put them in a better financial 
and economic position to withstand futme world competition. The outcome 
of this was the appointment of the West Indian Commission with Lord 
Olivier and Mr. Semple to investigate matters. The Government may have 
fondly imagined that the report would indicate exaggerated alarm and a lack 
of up-to-dateness that would explain everything. Instead, there is quite 
enough known by now of the tenour of the actual report submitted to put 
quite a different complexion on the matter. Lord Oltvieb (himself a Labour 
man) has since his return been uncompromising in his warning of the desperate 
plight to which the West Indian sugar industry has been brought, not by any 
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fault of its own but by the abnormal condition in the world sugar treule« 
But the Government, after having ample time to digest the cold facts, continue 
to deny the country even the sight of the Report; as for letting the West Indies 
know what aid is or is not pending, Mr. Snowden can sa> no more that that if 
the sugar duties are continued, the preference will likewise; but he maintains a 
stony silence as to his intentions with regard to the duties, and as late as the 
4th of March reiterated his intention not to antedate the Budget announce¬ 
ment. 

It has been stated that the average cost of producing sugar in the British 
West Indies is about 13s. per cwt., f.o.b. the islands. On the basis of to-day’s 
price of about 10s. f.o.b., for preferential 96° centrifugals, the loss under the 
assumed average cost of production works out at £3 per ton. In Trinidad 
where the cost of production is under the average they are anticipating a loss 
of at least £2. 10s. per ton on the current crop—even with the preference. 
If the i)reference be abolished the sugar would have to sell on a footing of 
equality vdth Peruvians anti Brazilians at something like 6s. 6d. f.o.b. or say 
half the cost price. It- is clear, then, that not only is the continuation of the 
preference absolutely necessary, but to give the British West Indies a chance to 
make a reasonable profit, an increase in the preference to the full amount 
of the duty would be justified as a temporary measure at least. 

The World Statistical Position, 

Messrs. Lamboun & Co. of New York have lately published their annual 
estimate of sugar ])roduction and consumption, for the year ending next 
August 31st. The world production of sugar for 1929-30, they put at 
27,252,000 long tons, raw sugar value. This compares with an actual pro¬ 
duction for 1928-29 of 28,057,000 long tons, a decrease of 805,000 tons, or 
2*87 per cent. Consumption of sugar for 1929-30 is estimated at 27,837,000 
long tons, raw sugar value. This rex^resents an increase of 870,000 tons, 
equivalent to 3*2 per cent., over consumption of last year. Should the decrease 
of 2*87 x:)er cent, in world ]>rodu<?tion, and the increase of 3*22 per cent, in 
world consumptioTi be attained, it would necessitate a reduction in the world’s 
surplus stocks of axii>roximately 585,000 long tons. 

The table following shows, by geographical divisions, the estimates of 
production and consulnx)tion for 1929-30 as compared wih the actual figures 
for 1928-29. It is to be noted that decreases in production are expected to 
occur in all of the continental groups. The principal reductions are in 
North America (occasioned 1 by the anticipated decrease in the Cuban out¬ 
turn, and in Asia where a reel need Javan croj) is indicated). Eurox)e as a 
whole, due to this year’s small Russian crop, also shows a falling off in pro¬ 
duction. 

World Sugar Production and Consumption 
(in long tons—^raw sugar value) 


- -Production-% /-Consumption-^ 

1929-30 1928-29 1929-30 1928-29 

North America. 8,379,000.. 8,686,000.. 7,687,000.. 7,301,000 

South America. 1,744,000.. 1,792,000.. 1,549,000.. 1,609,000 

Europe . 8,208,000.. 8,353,000.. 10,349,000.. 9,917,000 

Asia . 7,660,000.. 7,836,000.. 7,186,000.. 7,094,000 

Africa . 761,000.. 776,000.. 726,000.. 710,000 

Oceania. 600,000.. 614,000.. 441,000.. 436,000 


World Total . 27,262,000.. 28,057,000.. 27,837,000.. 26,967,000 
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United Kingdom Sugar Consumption, 

Last month we gave the details of imported sugar consumption within 
the United Kingdom, for the calendar year 1929, as shown by the Board of 
Trade figures. The details of home grown sugar are now available and show 
that we produced in this country 23^742 tons of beet sugar as compared with 
136,175 tons in 1928. 

It is thus possible to estimate the total consumption. But in respect to 
the Board of Trade figures of 1,946,229 tons of imported sugar—equal to 
1,962,034 tons raw value, Messrs. Czarnikow, our leading sugar statisticians, 
point out that an allowance has to be made for Exports since April 26th, 1928, 
of British Refined manufactured from Raws returned as “ Consumption,*’ 
and that the net quantity in terms of raw value is 1,778,626 tons. Adding 
to this the home production, estimated as raws at 268,216 tons, they arrive 
at the grand total of 2,036,841 tons, raw value, for the sugar consumption of 
the Kingdom for 1929, which compares with 2,016,015 tons^ in 1928, and 
1,868,110 tons in 1927. Messrs. Czarnikow remark that it is worthy of note 
that the past year’s total exceeds the figure of 1928 by some 20,000 tons, in 
spite of the fact that in 1928 the withdrawals were increased by the alteration 
in the method of collection of duties as a result of the changes in the tariff. 

On the basis of the present officially estimated population of 45 J millions 
the 1929 total works out at 99*7 lbs. raw value per head, which compares, 
on the same population basis, with 98*7 lbs. in 1928. 


American Sugar Politics. 

It is somewhat difficult for a non-American to gauge the true inwardness 
of recent American sugar politics, especially in relation to the long fight to 
fix the new sugar duties under the Hawley Tariff Bill. The Literary Digest 
of New York recently gave its readers a sketch of some points at issue, anil 
from it we glean the following features of the situation. 

The protagonists in the fight for and against the raising of the sugar duties 
were the domestic sugar producers (comprising the beet sugar industry of the 
western States and the Louisiana cane sugar industry) and the American 
capitalists owning the best part of the Cuban sugar industry. The former are 
said to have a total of 250 million dollars invested in the business, of which 
seven-eighths relates to the beet sugar interests. It was therefore a bitter 
pill for these domestic producers when the Senate not only turned down the 
House proposal to fix the new duties on Cuban and foreign sugar respectively 
at 2‘40 and 3 cents., but even rejected the proposals of Senator Smoot and the 
Senate Financial Committee that the rates should be 2*20 and 2*76 cents. 


Instead, the Senate voted by 48 to 38 for the continuance of the existing 
tariff of 1*76 and 2*20 cents., and those organs of American opinion not 
associated with the sugar industry hailed this as a victory for the consumer 
which was estimated to save them 54 million dollars a year. At the time of 
writing the final decision of Congress has yet to be taken and it is not certain 
whether a compromise will be effected in the end or whether the Senate will 


stick to its guns and refuse to vote any increase in the sugar duties. This last 
seems the more likely in that with the shadow of approaching elections the 
opinion of the American housewife cannot be ignored, and domestic opinion 
seems opposed to any increase, actual or th reatened, in the price of sugar.* 

1 ?7U8 figure is ^me 40,000 toM as givoi by us last year, and represents the adjustment 

owing to the re-export of sugars entered as “ consumption.” •uju.wu 

8 As we go to preM, news comes to hand which suggests that a compromise has been effected. 
The Senate Ims now voted an in^se in the tariff on Cuban raws from 1*76 to 2 cents per lb. If this 
la lafifled, the moderates have still the best of it. 
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Another prospective tax turned down by the Senate was a proposal by a 
Nebraska Senator that a bounty of 0*44 cent per lb, should be paid on sugar, 
90 per cent, of it to go to the beet and cane raisers and 10 per cent, to the 
refiners. It was estimated to cost the country $10,600,000 a year. This 
proposal was defeated by 44 votes to 22. In this connexion, the New York 
Times remarks that the Senate’s stand presages a bitter struggle to free the 
Philippines of American sovereignty, not on grounds of sentiment, but to 
remove the competition of the more cheaply produced Philippine sugar. 

Two days before the Senate acted, the Lobby Investigation Committee, 
which had delved into the more or less surreptitious activities of the warring 
sugar lobbies, made its report. Incidentally, it pointed out that, roughly 
estimated, the cost to the contending forces of the fight waged over the 
tariff bill has been over $400,000, the cost to those in favour of the increased 
sugar duty being between $175,000 and $200,000, and the cost to the oppon¬ 
ents between $200,000 and $220,000. The report is mainly concerned in 
absolving President Hoover from taking any step open to censure or criticism 
in his relations with the advocates and opi)onent8 of the proposed sugar duties. 
But the investigation, coming when it did, had the fortunate effect of pre¬ 
venting it being said that the Senate had been bought up in giving its vote as it 
did. The exposure of the heavy expenditures of money by the sugar lobb 3 dsts 
was a prior event, and so left the Senate unscathed. 

As above mentioned, opinion in the American Press was very widely 
favourable to the Senate’s action and was hailed as a damaging blow to the 
system of high protective tariffs. But there were of course other commen¬ 
tators who deplored the lack of an adequate protection for the domestic 
sugar industry : it was emphasized that if the home industry were destroyed 
the people of the United States would be at the mercy of the Cuban mono¬ 
polists. As for the Cuban interests themselves, they were natiirally elated 
at the Senate's stand against higher duties, and regarded it as a godsend to 
their party. 

The Ineptitude of Politicians. 

But whatever view be taken as to the need or otherwise for an increase 
in the American tariff on sugar, there seems no question that, as Facts about 
Sugar points out, the dillydallying tactics pursued in dealing with the tariff 
bill (which soon will have been a full year before Congress) have seriously 
affected many lines of trade and industry and have had an unsettling effect 
on business generally. In the sugar trade the interminable delay has resulted 
in the piling up of imported stocks in Americn ports, to be held there month 
after month while waiting for final action on the sugar duty, and this has con¬ 
tributed much to the present unsatisfactory market situation. 

It thus happens that in the two leading sugar market centres of the world, 
political ineptitude has caused intolerable disturbance and loss to the trade 
over a period rumiing into months : in America because the politicians seem¬ 
ingly cannot make up their minds quickly as to the proper thing to do, and 
(we may add) are probably not allowed by interested parties to exercise their 
minds free of lobbying influences ; in England, because the old heresy of free 
trade (that is free exchange of goods) is so deep in the blood of some politicians 
that they are quite unable to realize that it is an impracticable proposition in 
the present conditions of world trade, and instead of leaving well alone they 
make trade a hostage to their economic theories. 
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The Cuban Sugar Crop of 1930 . 

A correspondent in Havana writes that when the last Oiihan sugar crop 
terminat/ed it was generally expected that prices of raw sugar would improve a 
little and that the outlook would be better. But those expectations have 
not come to pass, and the position to-day is far from being a promising one 
from the planter’s point of view. The independent cane farmers in Cuba 
are in such a position financially that they have not been able to give their 
cane fields the cultivation necessary in order to keep them up to normal pro¬ 
duction, and the result is that large areas of cane are being gradually abanr 
doned. The fields of cane are being allowed to run to grass when the amount 
of cane per acre is not sufficient to make it worth while to attend to them 
as a cane crop. In this way groat areas of cane are gradually going out of 
cultivation, and the independent farmer is, perforce, disappearing from the 
cane growing industry. With an imjirovement in prices this trend will 
change ; but to-day that is the position. On the other hand, the farmers 
who have ])lanting contracts with financially strong companies are in a much 
hap})ier jiosition, as their agricultural operations are being financed by those 
comjianios, so as to keep up the cane supply for their factories. Such com¬ 
panies with capital behind them are seeing to it that their cane acreage 
is being maintained and that their factories will have sufficient cane to keep 
them operating at full capacity during the crop season. Not only have they 
given their cane fields all the necessary attention for that ]>urposo, but they 
have re-planted during the year just closed large areas in cane, and arc out¬ 
lining planting programmes for the coming year. They (^an do this, as they 
are more or less in a financial position to bridge over the present period of low 
sugar prices, whereas the independent cane farmer is not in tliat position, 
since the banks will now no longer assist him. 

Various estimates have been made on the production of raw sugar 
to be turned out during the cro]) just commenced. These range from 4,500,000 
to 4,700,000 tons. It is conceded by reliable obseivers that the final 
output for the crop will be 4,500,000 tons, and perhaps a little more. The 
general belief is that there is cane enough for more than that amount, so, 
given favourable weather conditions for the harvesting, we can look for at 
least a4J million ton crop. 

Argentine Affairs. 

According to the Monthly Review of the Bank of London and South 
America, tVie (Jovemrnent of the })rovince of Tucurnan has at present mider 
consideration a scheme relating to the manufacture of combustibles for 
motors, as a substitute for naphtha, chemical products, etc., from alcohol 
produced from the molasses not utilized by the mills after the sugar is extrac-' 
ted. The Provincial Executive is disposed to foster these industries and, it is 
said, will submit a measure to the local Legislature for the suppression of the 
tax on alcohol employed in the manufacture of the products mentioned. 
Meantime, it is imderstood, representations will be made to the National 
Government for the abolition or modification of the corresponding national 
tax. Press comments are inclined to assign considerable importance to this 
initiative, intensive industrialization of by-products being held to be a far 
more effective remedy for the somewhat depressed condition of the sugar 
industry than some of the many palliatives which have been suggested. 
Meanwhile, it is stated, the Provincial Executive has appointed a Committee 
to inquire into the low prices of this product at present ruling in the market, 
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for the depressed condition of the industry continues to be a matter 
of no little jjre-occupation and whereas in some quarters hopes are entertained 
that better prospects will shortly be manifested, in others extreme pessimism 
continues to be the dominant note. In this respect, the cane growers have 
addressed a note to the President of the Republic, expressing the hope that the 
promises made to the Committee recently received in audience will be ful¬ 
filled. The present season's harvest, they state, was poor in comparison with 
that of the previous year and the coming crop, there is reason to believe, will 
be still worse, in spite of which, they allege, the sugar manufactmers continue 
t<7 ])ay ])rices described as c()mpatihle only with super-production. 


Java Plantation Work.' 

Mr. W. W. G. Moia has written an interesting paper on the Java sugar 
industry, as seen by him on a recent visit; and it is particularly valuable to 
have the observations of so keen a scientist, and one so well qualified by his 
long experience in the sugar industry in Hawaii. There is, it is true, an abim- 
dan(*o of excellent descrqitions by Java men, but these lack the element of 
sur])ris<\ which adds savour to a narrative, and which creeps in hero and there 
in Moir’s study—with occasionally a very tentative and restrained criticism. 
Tliis [)aj)er is too long to repeat in full, but some of the points are here re¬ 
produced, it being needless to say that the author does not attempt to genera¬ 
lize : “ the description given may, or may not, pertain to the whole industry, 
and due allowance must be made for discrepancies which may manifest them¬ 
selves, in so very short a jieriod of contact with Java plantations.” 

He opens tlie subject with a little general information in regard to the 
dav^a sugar industry as a whole. Nearly all the can > is raised by the “estates’* 
themselves, the land being owned by the natives, and rented to the estates at 
fairly high rents, from $15 to $20 per acre. No ratoons are possible, because 
tlie land is also re(|Uired for ihe food of the large population (700 to the square 
mile); and cane can only bo grown for one year in every three. The lands 
ailjacent or tributary to the estate must therefore be three times larger than 
the year’s })ianting. Nearly all of them are irrigated, yet the land mider 
cane only occu})ies 7 i)er cent, of the irrigated land of Java. 

There are a few unirrigated lands, called tegallans, on which cane is 
grown, but tliese have a ])oculiar type of young volcanic soil, of good fertility 
and water retaining ability Irrigation is one of the most important factors in 
Java yields ; and, although costly irrigation projects have been installed by 
the sugar interests, the greatest benefit from those is reaped by the native 
in his rice growing. Nearly all the cane areas are on wide, level or sloping plains, 
near the seashore or river banks, or on highland plateaus. The climate is 
very trojiical, in comparison with that of Hawaiian conditions ; but there are 
two very marked seasons : the west monsoon, from November to April, with 
rain and excessive heat, and the ea»st monsoon, from May till November, with 
coolor and drier air. The annual rainfall in the cane belt varies from 50 
to 130 in., lighter in the east and heavier in the west, but the average in all the 
sugar districts would be represented by about 60 in. 

High forest-clad mountains extend the length of the island, and large 
rivers descend from them to the plains, bringing silt-laden irrigation water for 
the rice and canes. Much of the cane land has been formed in thi s way, and 

1 EcportB of the Assot^tloa of Hawaiian Sugar Technologists. October 1929. A Java sugar 
plantation. W. W. G. Mom. 
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is therefore alluvial and fertile ; but there aie other soils in the tract, among 
which is a residual deposit formed from limestone appearing as a marl (lime- 
clay) which is infertile, but is found here and there cropping up and becoming 
mixed with the alluvia. The alluvial soils require little by way of mineral 
artificials, but are deficient in nitrogen, although as in most alluvia, they vary 
greatly from place to place. On the whole the Java soils show, on analysis, 
much higher phosphorus content and much lower potash than those in 
Hawaii. And yet, the experiments show response to small additions of the 
former and none at all when potash is added—which somewhat unusual 
results lead Mom to a rather critical attitude to the methods employed. 

After this introduction, he proceeds to summarize the advantages 
enjoyed by the Java sugar planters : (1) An extremely fertile soil, as none but 
the best are used, (2) an ideal climate, namely, hot and rainy during the grow¬ 
ing period, and dry and cooler during harvesting, (3) an abundant supply of 
cheap labour, with no real housing and welfare problems, (4) a cheap and 
abundant supply of water, (5) a small amount of field operations, compared 
with Hawaii, and (6) no violent climatic changes : all of which materially aid 
in the intensive garden culture of cane raising, very little of which can be 
directly compared with Hawaiian practices and conditions. 

The organization of the plantation staff is very similar to that of Hawaii— 
manager, assistant manager, section overseers, field chemist, chief engineer, 
factory chief, chemists and assistant engineers, book-keeping staff, transport 
and supply superintendents, etc.—but there is a great difference in the method 
of promotion from one position to another. In working up to the manager¬ 
ship, a man will spend several years in the chemical department of the 
factory, passing duly to factory chief or assistant engineer, and finally to 
chief engineer in the factoiy; he will then become in turn a field chemist, 
section overseer, assistant manager and at last manag.^r. 

The post of field chemist, or agriculturist as we should call it, is extreme¬ 
ly important in training men in the field, and impressing on them the need of 
proving, by api)ropriate experiments, the value of any practice before adopt¬ 
ing it; besides which co-operation between experiment station and i>lantation 
is obtained. All the detailed work of the experiments is done by the agri¬ 
culturist, leaving only the checking of operations, calculation of results, con¬ 
clusions and summary^ to the local agent of the experiment station, or group 
adviser, as he is called. The agriculturist is of course on the plantation staff. 

There are 15 group advisers in Java, each of which has 10 to 12 planta¬ 
tions imder his supervision. These men are usually doctors of biology or 
agriculture, and are trained in all branches of agriculture research at the 
experiment station before being appointed. Their duties, besides those 
already mentioned, are : soil mapping, fertilizer mapping, visits and reports 
on plantations, general advice on all operations and conditions (disease, etc.) 
collecting data for the station, and making monthly reports on conditions, 
weather, etc., in their districts. All results of research secured at the station 
are turned over to them, and are out of the hands of the specialists as soon as 
the results are shown to be practical. Through these group advisera a very 
close relationship is maintained between station and field. 

There are two general systems of preparing the land and growing the cane 
—the ploughing system and the Reynoso system. The former was the original 
native method and the latter has been introduced by the planters. The 
native used to give about five ploughings with the indigenous plough, ulti¬ 
mately working down to about 7 in., and then make the furrows for planting. 
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At present European ploughs are used, besides the native ones, and the 
depth of working is somewhat greater. Even traotors and steam ploughs 
are met with, but thus far the general opinion is that the;^ are not economical, 
and they are rarely seen. This system is primarily used on land of too loose a 
texture for the Reynoso system ; but often, in times of labour scarcity at the 
height of the harvesting season, it is also used on heavier lands. On the whole, 
it is considered to be cheaper, but in practice often turns out to be more ex¬ 
pensive and less productive. It is visual to contract for the work at S8 to 
$10 per acre, up to furrowing out and putting in the ditches and drains by 
hand. 

In the Reynoso system the land is taken immediately after the rice 
harvest has been reaped. A ring drain is drawn around the field, and many 
transverse drains are added. Ditches, used as water courses as well as drains, 
are then put in, after which the trenches and furrows are excavated. All 
this work is done by the spade, usually while the land is semi-flooded. The 
larger ditches and the furrows usually nm from north to south on flat, but 
follow the contours on sloping land. The actual trench (furrow ?) in which 
planting is done will probably be 16-20 in. wide, while the ridges between will 
be from 20-30 in. 

The depth of the furrow at planting time depends on whether the bottom 
is merely loosened or the loose earth is all lifted out, and thus may vary from 
12 to 18 in. All the soil taken out is placed on the broad ridge and packed so 
that it will not fall in : the land is so compact that the straight-sided ditches 
and furrows remain firmly fixed for several months, during which the jdants 
are growing and the lifted soil is gradually hoed on to the young canes. If 
there is loose soil at the bottom of the furrow, it is moved to make place for 
planting the set. The trenches are usually from 30 to 37 ft. long and at right 
angles to the water courses. To help in supervision and to carry in supplies, 
paths are left here and there. The wliole lay-out, or the plan of trenching 
and furrowing, is very similar to that in Hawaii. 

There are two phases in irrigation. At first, water does not enter the 
trenches, and the plants are irrigated by the “ splash ** method, tins being 
hxed to the ends of bamboos and water thus thrown over the young cane 
rows. This lasts till the furrows are filled in and the plants are already partly 
earthed up. Then the trenches are filled with water and the furrows are irri¬ 
gated in the usual way. On reviewing the methods in Javan irrigation, it is 
natural that Moir compares the primitive practices employed unfavourably 
with those of Hawaii. He regards them as “ extremely crude, wasteful of 
water, and harmful to the ground and the plant. However, for the type of 
labour used, the extremely small cost per acre (about 20c. gold) per irrigation, 
the fine drainage system to alleviate the damage done by over-irrigation, 
and the really short time in which irrigation is practised, the system is 
probably well suited to Java conditions.” 

The interval between irrigations is usually controlled by the amount of 
water allowed to the plantations, but is about 20 to 30 days on the average. 
The whole period lasts about 8 months, and at most there are from 10 to 12 
irrigations during that time. The first few are extremely light, but the later 
ones are heavy. It would be very difficult to obtain exact figures, because the 
trenches are used both as drains and as watercourses, and because of the 
amount of water allowed to flow in and out of the field during irrigation. 

The seed used and the methods of planting both show dffierences. 
Because of the sereh disease, seed was formerly obtained from hill seed farms. 
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the seed thus raised was sent to niirsei’ies in the plains for multiplication and 
dispersal or sent direct to the plantations. But, with the arrival of POJ 2878 
which is immune to this disease, the hill ]>lantations Jiave ceased to be impor¬ 
tant. The ideal time for planting is in April, just after the cessation of the 
rains ; but in practice it spreads on till July, for the harvesting season only 
starts in May-J\me. Therefore body seed is raised in plains nurseries, the 
two top seed pieces from each stalk being tirst used ; but the stalks are left 
in the groimd ajid allowed to sprout, and when their shoots are about a foot 
long, they are cut off, tied in buntlles and carried to the fields. These are 
called rajoengaiis, and when the leav^es are trimmed they arc planted. This 
process is allow^ed to continue till the whole of the stalk is used up. 

Planting is done by women and children on contract; including bringing 
the bundles of shoots, planting, covering, and irrigating by the splash 
method, the cost comes to $1 to $1-60 per acre. The seed used is either 
2 to 3-eyed sets or 2-shoot rajoengaiis. They are spaced about 18 in. apart, 
centre to centre, the same number of seed pieces being used for every row. 
Sujiplios are arranged for. by top seed being placed close together in odd 
pieces of land at the edge of the held. In the Reynoso system of land proj>ara- 
tion, planting cannot take place as early as in the ploughing method, as the 
soil I'ecpiires several weeks to become aerated sufficiently for the ])urpose. 

Manuring consists in su])pl 3 dng the canes wdth nitrogen ; It'ss than 10 per 
cent, of the cane lands have phosphorus applied and practically none potash. 
The nitrogen is a})j)lied in the form of ammonium sulphate, and altliough the 
amount varies greatly, it averages about 100 to 120 lbs. of nitrogen ]>er acre. 
All of this is ajiplied very early, usually irnmetliately before hilling up. either at 
3-4 weeks or at 6-8 weeks after planting. Where ploughing is used, the manure 
is withheld until an even stand is assured, and not as in Hawaii given to 
induce an even stand. All manure is covered, and is applied in small holes 
near the plant or in a long furrow near the edge of the trench. The method 
of application is vividly described by the author ; making the holes, bringing 
the manure, jilacing the dose in the hole, covering it up—all with “ militaris¬ 
tic ” precision by separate gangs of women and children, to the sound of the 
w^histle of the mandoer (native overseer). 

The amount of fertilizer to be a}>i)lied is determined by experiments 
planned by the ex])eriment station ami carried out by the plantation agri¬ 
culturist. A vast number of experiments are conducted every year, averaging 
about one for every 100 bouws, and half of these deal with ammonium 
sulphate. These experiments suffer the disability that they have to be plan¬ 
ned and executed afresh every year, for the cane is always planted on new 
pieces of land, and anything like cumulative effect is ruled out. The 'whole 
scheme has the same precision as the manuring operations, all plots being of 
equal size, with the same number of lines, equally prei)ared and handled, and 
just about enough to fill a car load with the harvest. Needless to say, the 
carrying out of the experiments falls to the lot of the agriculturist. 

The work of gradually filling in the trenches with soil from the ridges 
has already been referred to. It is done by contract, till the canes at 4-6 
months are on the toj) of a ridge instead of being at the bottom of a trench. 
This work costs from 40 to 60 cents per acre, the higher figure including the 
fimt operations of the Reynoso system. Weeding is done, only in the early 
stages, by women and children, but the canes grow so fast and close in so 
quickly that this work is soon over. With the exception of an occasional 
irrigation, nothing further is needed imtil the harvest. Several weeks before 
the harvest a series of ripening experiments is conducted by the agriculturist. 
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This is all planned out as usual : he obtains the map of the planted area and 
fixes on the places, usually one per bouw, where the samples are to be collected, 
and then proceeds to fix numbers to the stools, to be analysed at bi-weekly 
intervals. Then he calls for all the canes bearing a certain number, cuts 
them into three parts, top, middle and bottom, puts the whole of the tops 
from one field together and analyses their juice, treating the middles and 
bottoms in the same way. After correcting his figures by a factor to bring 
them into line with the mill results, he compares them with his previous figures, 
and, when the two lower halves of the canes show no change, he considers the 
field ready for cutting, and harvesting begins. It will be readily seen of what 
vast importance the work of the agriculturist is to the plantation. 

Harvesting is carried out on similar contract lines, this time with groups 
of only two or three men, the mandoer marking the rows to be cut each day. 
An advance is given Ihem at the start which is re-j^aid at the end of the 
season. The work, which includes collecting shoots for seed, and keeping 
the trash out of the inter-courses and drains, costs about 24 cents per ton, and 
a grou]) may reap 4-5 tons per <lay. They seldom take their pay till the end 
of the harvest when they receive a lump sum which they divide equally among 
them. The author concludes as follows : “ The natural conditions for cane 
culture in Jav^a arc^ extremely favourable, and their garden cultivation is 
w’ell suited to these conditions. I'he organr/ation they have built up to han¬ 
dle their industry, both in a scientific and in a practical manner, are excellent, 
<lcserve an immense amount of ])raise, and stand out as shining examples 
for others to copy.” (\A.B. 

Mrs. Howard on the Improvement of Plants.' 


In a former note referring to this pa])er,* only the fir.st part was sum¬ 
marized, and certain hints given by the author, built up on her long exper¬ 
ience in India, were thought worthy of being passed on to young plant 
breeders in the tropics. The sec^ond part of the paper, which consists of a 
historical analysis of the laws governing plant breeding at different times, was 
left untoiiclied, wdtli the tacit idea of returning to it at a later date. 

The subject is of course highly technical ; and any attempt to abstract it 
without employing the current terminology would be absurd. But as some 
of the observations are of sjiecial interest to sugar cane breeders at the present 
time, it has been decided to pass on the author's ideas and conclusions in as 
simple a maimer as possible, incidentally demonstrating that the work of the 
plant breeder is not so easy as may sometimes be supposed by the general 
public. 

The whole of modem plant breeding is based on the work of Mendel, 
who published a paper on the results of some years’ exjieriments wdth sweet 
peas in the Proceedings of a Natural History Society in 1865. Presumably 
because of its mathematical tenor, this paper appears to have evoked little 
interest among the botanists of the Society, and it was lost sight of for many 
years, imtil in 1900 it was brought to light again by Correns. Then, the 
moment it was introduced to the notice of plant breeders, its importance was 
realized, and their work has ever since followed a new path, _ 

1 Tlie improvement of plants. G. C. Howard. Presidential Address to the Agricnltural 
Section of the Sixteenth Indian Science Congress, Madras. January, 1929 Agricultural Journal of 
India, Vol. xxlv, Part III, May, 1929. 

2 1929, 487. 
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Before that date, the method generally adopted was that known as 
selection, and a complicated empirical technique was gradually built up, 
especially in Germany. The chief problem to be solved was to ensure the sta¬ 
bility of the new varieties obtained ; but this was working in the dark, for the 
laws of inheritance were imknown. And all attempts to formulate these laws 
seemed only to add to the confusion. The nature and stability of hybrids 
was specially debatable. The usual view was that a hybrid was a kind of 
blend between the two ])arent plants, the complete plant being taken as the 
unit. But the behaviour of the later generations, and the tendency towards 
reversions to the parental type were the chief stumbling-blocks. Occasionally, 
successful plant breeders appeared, who were able, by judgment and long 
experience, to lay down rules ; but usually their work was concerned with only 
one crop, and they proved unable to pass on their partly intuitive knowledge. 
This latter mysterioias knowledge the author pithily describes as “ an instinct, 
probably a sub-conscious integration of various small observations.” 

Mendel, dissatisfied with the complexity of the plant as unit, hit upon 
the idea of its being an aggregate of characters, each of which had to be 
separately studied in breeding work; characters such as colour of fiowera, 
height of plants, and so on. The re-publication of his work had an instan¬ 
taneous effect, and the analysis of the j)lant into separate units of inheritance, 
and the tecjhnique involved, enabled plant breeders to obtain stable varieties 
within a reasonably short- time. From the economic point of view, this wa-s 
perhaps the greatest benefit which his discovery conferred. 

The enthusiasm inspired among plant breeders was immense. Desirable 
characters could be transmitted unchanged, and combined ; and the regenera¬ 
tion of crops appeared to bo a simple matter. It was only necessary to find 
out two varieties with the desired characters and cross them : the perfect 
individual could then be obtained in the second generation. The dominance 
of certain characters, which prevented the reverse characters from appearing 
although still present but hidden from view, would not be a great difficulty, 
although entailing some delay. And the greatest scorn was heaped on the old- 
fashioned workers, who persisted in following the old method of selection—the 
millenium of crop improvement was in sight. 

But, after twenty years of work, plant breeders are sadder and wiser, 
although monetary gains have undoubtedly been great in places. In India, 
for instance, where the work has been continued with greater persistence, 
perhaps, than anywhere else, the gain to the cultivators is estimated at 
lOJ crores of rupees (nearly £8,000,000). But we are still a long way off from 
being able to obtain the perfect plant. 

Even such characters as the colour of flowers and resistance to disease 
have turned out to be surprisingly complex. Each one has been found to be 
dependent on the presence of a number of factors (technically termed genes). 
Taking the apparently simple character of colour in flowers, which has been 
extensively studied, it has been shown that in Linum (the flax genus) it is 
dependent on eight factors, producing 32 different forms of colour. This 
means that, in breeding, the parental form will only re-appear once in a 
yeiy large number of plants. And, as the perfect plant mxist possess, united 
in itself, many desirable characters, each of which may be controlled by the 
presence of a number of factors, the number of seedlings raised may be so great 
that, in practice, it never appears. Colour, moreover, cannot always be 
di^inguished by the eye alone ; the red chaff colour in wheat may really be 
produced by two quite different factors, so that, if crossed, red chaffed wheats 
may produce white chaffed individuals. 
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Then what is termed linkage further complicates matters. It has been 
found that certain characters are inherited together. Characters are, for 
instance, often linked with sex, but linkage may also occur when sex is not 
involved. But, again, linkage may not be absolute. In certain cases, a 
percentage of the offspring show that the uniting bond has been broken, and 
the characters linked in the parent may appear independently of one another 
in the offspring. This is termed crossing over. And, lastly, it has been 
observed that the factors may not be confined in their influence to definite 
characters, but influence several organs of the plant : their effect then is 
manifold. Recent investigations have been able to explain these difficulties 
in a remarkable manner, but it is quite obvious that such complications as 
those described make the direct application of the simple Mendelian rules 
impracticable. 

This is a serious set back. It was hoped that, in place of the intuition 
possessed by the successful plant breeder, Mendel’s law would substitute a 
series of exact measurements, and thus make plant breeding more or less 
controllable and mechanical. But this promise has not been fulfilled. The 
laws of inheritance have proved of more indirect than direct usefulness to the 
plant improver ; who, however, in the later stages is thrown back on the once 
despised selection method and his own judgment. 

If the constitution of the plant in respect of heredity were once for all 
determined, there would possibly be a reversal of this need of independent 
judgment. And some brilliant work has already been accomplished in this 
direction. Mokgan and his school in America have succeeded in fixing the 
location of the genes or carriers of inheritance, namely on the chromosomes?- 
And Mobgan has not only been able to locate the genes on the chromosomes, 
but has been able to assign to them definite positions on these. This opens 
up the possibility of eventually preparing maps of the genetic constitution of 
economic species of plants, and comparing them with one another. And 
when such information is available, it may well be that the pendulum will 
swing in the oppovsite direction, towards greater precision in practice, and with a 
new mechanical technique. 

The author then proceeds to divide the history of the study of inheritance 
into three periods as follows : (1) The early period of confusion and contro¬ 
versy, when interminable discussions took place on the many theories pro¬ 
pounded by different workers, such as pangenesis, the continuity of germ 
plasm, the inheritance of acquired characters,* and so forth—once looming 
large in the study of heredity. (2) The period of clarification and definition : 
clear distinctions were drawn between the different forms of variation, in¬ 
cluding mutations. The inheritance of acquired characters was negatived, 
Mendel’s laws were discovered; and work proceeded, terminating with 
Morgan’s explanation of linkage and crossing over. Generally speaking, the 
basal germ plasm of the plant was considered as unalterable, and of absolute 
importance in inheritance. With each new discovery the subject, although 
becoming more complicated, became more clear and definite, and the number 
of fixed tenets or principles became continually larger. (3) The work of the 
last few years, however, “ indicate modifications of our most cherished con- 


1 Minute bodies in the cell nuclei, which take an active part in the multiplication of the cell 
tissues, and are visible, can be counted, and whose numbers are generally found to remain constant in 
each species of plants. The counting of their chromosomes has already led to important results in the 
classifloatioo of the different types m sugar canes. 

2 E.S.. such characters as the dwarfing of plants of the plains when translated to high altitudes, 
or the browning of Europeans after long years in the tropics. These characters, acquired during the life 
of the parentTwere ciaimed to be passed on in a certain degree to their offspring; and thus to provide a 
key to the aocUmatisation of plants. 
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victions.” At first papers appeared at long intervals, few and far between, 
but this was followed by a flood of papers describing work and deductions 
of a revolutionary character, which threw the orderly conclusions of the 
second period into confusion. 

The discussion of only one or two of these latter pieces of work is entered 
upon by the author, wdth tlieir implications. The first case shakes the stability 
of the mathematical basis of Mendei/s laws. Bond has found that the stage 
of maturity of the pollen used in crossing has a marked influence on the simple 
Mendelian rat ios holding among the offspring. Thus aged pollen, or pollen 
taken from plants in a stage of declining activity, gives different results from 
pollen obtained from normal, actively growing plants or parts of plants. 
This suggests that the statistical data of Mendel’s law'^s may be altered by 
collecting pollen from different parts of a plant. 

The second class of observations suggests that characters acquired by the 
parents may after all be passed on to the offspring. It was found, both with 
insects and with plants, that new' characters were produced by feeding them 
with unusual substances; and that these new characters were inherited, 
at any rate for a number of generations. It certainly mminds one of the 
inheritance of acquired characters ; but in reality illustrates “ a new evolu¬ 
tionary principle, that horeditable variations may be induced by moans of 
the food supplied.” 

Undoubtedly the most impoitant modern researches are those dealing 
with the origin and nature of mutations. These have long been known, but 
only recently has it been possible to attempt any real analysis of the various 
tyi-ies. The author speaks of two way.s in which mutations may arise—by 
changes in the factors or genes, or in the number or character of the chromo¬ 
somes. From the theoretical point of view, the former are of greater interest, 
but their occurrence is rare. Certain investigators have, however, claimed to 
have greatly increased the rate of mutation, by changes in temperature, 
radium emanations, and the applications of X-rays. Even then the mutations 
are small in number. Of undoubtedly greater value in plant breeding are the 
mutations produced by multij)lication or abnormality of chromosomes. 
And mutations of this typ)e may bo also induced by physiological stimuli 
such as those mentioned above, a})plied to the sexual cells.i 

A very large number of papers have been published on this chromosome 
variation flnring tho last few years, and the author selects one only for 
mention. Mol has shown that the horticultural })ractices in Holland, “ which 
have been so successful in producing new bulb varieties, are really methods of 
producing chromosomal variation. The possibility of intlucing changes in 
the chromosome numbers oj)ens a new chapter in economic plant breeding. 
The production of chromosomal variation by external stimuli also suggests 
an explanation of tho origin of species, and possibly of acclimatization. It 
may also furnish the solution of the much discussed problem of change of seed 
in crops like potatoes.” 


Met^ CoBBOsiON.-—Samples of various metals were attached to the drum of an 
®' ^^-waiian factory, being thus exposed to the action of settlings at 
0*8 pii. It was found that resistance to corrosion under these conditions (exposure 
to acid juice and air) was about the same order as bronze and brass tested the 
previous ^ason. Alloys of the stainless steel type are more resistant, but “ Tonean,” 
Armco and ord i nary steel s are much less resistant. 

1 See 1929, 69. 2 Report of tlie Experiment station, H.S.P.A., 1929, 29. 
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History and Orsranization. 

It was a happy idea, fruitful and far reaching in its effects, which 
prompted the organizers of the Pan-Pacific Food Conservation Conference 
held in Honolulu during the summer of 1924, to form a cane sugar section, 
under the leadership of H. P. Aoee, Director of the Experiment Station of 
the Hawaiian Sugar Planters* Association. It was decided at the outset not 
to confine j)artici]:)atiou in the meetings of this section to delegates from the 
Pacific area, but to embrace all the countries producing sugar cane the world 
over. The sessions had not very far advanced when the delegates attending, 
and representing eleven different cane growing regions, resolvefl to go one 
stej) further and to found a permanent organization, to be known as the 
International Society of Sugar Cane Technologists. It was a small band at 
the time, but full of vision and enthusiasm. Final plans were soon perfected, 
and a constitutitm was adopted on August 12th, 1924. H. P. Agee was 
elected President, and H. Atherton Lee, Secretary. 

The constitution states that the object of the Society shall be to promote, 
by means of triennial conventions, the discussion of technical problems of the 
sugar cane industry in both field and factory. Any person who is contributing 
or has contributed to the progress of the sugar cane industry in any country is 
eligible for membership in the Society. There are no other qualifications. 
Nomination and election to membership are covered by a few simj)le rules. 
Provision is also made for supporting members, by which is meant those asso¬ 
ciations, corporations, etc., which send representatives to the Conventions 
of the Society. 

The Society is divided geographically into sections of at least two and not 
over twenty-five members. Each section is represented on the Executive 
Committee by a Vice-Chairman. New sections may be formed, with the 
ap]iroval of the Executive Committee. 

The policies of the Society are directed by the Executive Committee, 
whicli consists of the < Jeneral Chairman, the General Secretary, the Assistant 
Secretary, and the Vice-(^hairmen of the Sections. The constitution defines 
the duties of the Executive Committee as a whole and of the various officers, 
and also the procedure for their election or appointment. 

Regular meetings are to be held every three years, and at each such 
meeting the ]>lace for the next one is to be decided by a plurality vote of the 
members present. Although the constitution makes no specific provision 
in regard to rotation of meeting places, it has been considered to be advisable, 
for the convenience of the various sections, to hold the conferences alternately 
in the Western and* in the Eastern hemisphere, and as far as possible North 
and South of the equatoi*. 

Since the Honolulu meeting, two most successful conventions have been 
held, the second in March, 1927 in Havana, with H. P. Agee presiding, and 
the third in Soerabaja, Java, in June, 1929, under the chairmanship of Jacob 
Jbswibt. The proceedings of the first two congresses have been published, 
and those of the third are about to be issued. 

The last two congresses were well attended, each by over sixty delegates 
in addition to the local members and the guests. About a dozen countries 
were represented at each and it has been amply proved that international 
co-operation by local associations is not only most useful, but indeed indis¬ 
pensable for real, substantial progress. The direct personal contact with 
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fellow members from far-off lands is a delightful experience and productive 
of much good in fostering understanding and mutual good-will. 

San Juan, Pobto Rico, the next Meeting Place. 

At the Soerabaja congress invitations for the fourth convention were 
extended by the delegations from Australia, Louisiana, and Porto Rico, on 
behalf of their governments or producers’ associations. The Society voted 
to accept the invitation from Porto Rico, at the same time expressing its 
appreciation of the other two. The next Congress will therefore be held at 
San Juan, Porto Rico, in 1932. No definite date has been set as yet, but it will 
be while the grinding season is in full swing, probably in February or March. 
This is also the best time of the year from the standpoint of climatic conditions. 
Porto Rico has seen a phenomenal development of its sugar industry during 
the past ton years, and the trip to the Island will be well worth while from 
every standpoint. Not only will there be many interesting things to see on 
the cane plantations and in the sugar factories as well as government institu¬ 
tions established for the benefit of the industry, but the visitors will, like all 
others that have gone before, be charmed by the beauty of the island and the 
hospitality of its people. 

Committee Work. 

As a basis for its deliberations, the International Society has adopted a 
general procedure which has been successfully used by regional associations, 
that is the system of reports by Standing and Special Committees. Each of 
the Committees is charged with the study of a specific division or phase of 
sugar cane technology. These reports are opened for general discussions, and 
may be amplified by pertinent papers contributed by members of the Society. 

The work of the Society for the present three-year period has been distri¬ 
buted among the following twelve committees which will report their findings 
at the Congress to bo held at San Juan. 

(1) The Executive Committee whose duties are prescribed in the constitution, 
and to which one of the resolutions passed at the Soerabaja Congress has also been 
referred. It consists at present of the General Chairman, F. W. Zebban (U.S.A.) ; 
General Secretary, A. H. Rosenfeld (Louisiana); Assistant Secretary, M. A. del 
Valle (Porto Rico). Vice-Chairmen, W. E. Cross (Argentine), H. T. Eastbrby 
(Australia), T. S. Venkatraman (British India), W. Scott (British West Indies), 
T. Y. Chou (China), E. L. Anderson (Columbia), D. L. van Dine (Cuba), P. Nbu- 
villb (Egypt), K. OsHiMA (Formosa and Japan), H. P. Aoee (Hawaii), H. C. Prinsen 
Gberugs (Holland), P. Vibillard (Indo-Chixia), E. C. von Pritzelwitz van der 
Horst (Java), W. L. Owen (Louisiana), Louis Baissao (Mauritius), H. H. Dodds 
(Natal), Gerardo Klinob (Peru), Manuel Roxas (Philippines), M. A. del Valle 
(Porto Rico), E. W. Brandbs (U.S.A.), and the Directors of the Agricultural Depart¬ 
ments or Experiment Stations in (Guadeloupe, Reunion, Santo Domingo, and 
Tahiti. 

(2) Committee on Protective Sugar Cane Quarantine : E. W. Brandbs (U.S.A.), 
Chairman; A. F. Bell, D. S. North (Australia), W. MoRae (British India), 
T. Miyake (Formosa), O. H. Swezey (Hawaii), C. W. Edoerton (Louisiana), 
Miss P. C. Bolle (Java). 

(3) Committee on Insect Pests of Sugar Cane : C. E. Pemberton (Hawaii), 
Cha^an; T. BAiNBRmaE Fletcher (British India), F. W. Urioh (British West 
Indies), D. L. van Di^ (Cuba), Migaku Ishida (Japan), E. H. Hazblhoff (Java), 
T. E. Holloway (Louisiana), D. d’Emmebez db Charmoi (Mauritius), G. N. Wolcott 
(U.S.A.). 

(4) Committee on Diseases of Sugar Cane : Miss G. Wilbrink (Java), Chairman; 
A. F. Bell, D. S. North (AustralU), H. R. Brepon-Jones (British West Indies), 
J. A. Faris (Cuba), J. P. Martin (Hawaii), Miss P. C. Bolls (Ja/a), A. P, D. 
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MoClban (Natal)» H. Athbbton Lee (Philippines), C. E. Chabdon, M. T- Cook 
(Porto Rico), R. J>. Rands (U.S.A.). 

(6) Committee on Sugar Cane Varieties : T. S. Venkateaman (British India), 
Chairman; E. E. Chebsman (British West Indies), K. Oshima (Formosa), A. J. 
Mangblsdorf (Hawaii), O. Posthumus (Java), L. Baissac (Mauritius), Th. 
Bbaegoeb R. L. Davis (Porto Rico). 

(6) Committee on Cultivation and Field Operations : V. J. Koningsbebgeb 
(Java), Chairman ; H. W. Kerb (Australia), G. Clarke, Wynne Saybr (British 
India), J. A. Verbet (Hawaii), P. Vieillabd (Indo-China), W. G. Taggart (Louis* 
iana), J. Doger de Spbvxlle (Mauritius), Manuel Rozas (Philippines), R. Fer¬ 
nandez Garcia, R. A. Vevb (Porto Rico). 

(7) Committee on Factory Operation and Chemical Control : Noel Deebb 
(British India), Honorary Chairman; W. R. McAllbp (Hawaii), Chairman ; Norman 
Bennett (Australia), K. C. Banerji (British India), W. Soott (British West Indies), 
P. Neuville (Egypt), P. Honig, T. van der Linden, E. C. von Pritzelwitz van 
DER Horst (Java), H. S. Paine (U.S.A.). 

(8) Special Committee on Description and Identification of the Original Cane 
Varieties : W. W. G. Moib (Hawaii), Chairman; G. Bremer, O. Posthumus, C. L. 
Ruemke (Java); E. Artschwaoeb, H. B. Cowgill (U.S.A.). 

(9) Special Committee on Forestry : H. L. Lyon (Hawaii) Chairman ; W. C. 
Kramer (Porto Rico), D. M. Matthews (U.S.A.). 

(10) Special Committee on Uniformity in Reporting Factory Data : F. W. 
2erhan (U.S.A.), Chairman; E. C. von Pritzelwitz van deb Horst (Java), 
M. A. DEL Valle (Porto Rico); with sub-committees and individuals co-operating 
in a number of countries, as shown in special communications of this Committee. 

(11) Special Committee on Soils ; O. Schreiner (U.S.A.), Chairman; H. W. 
Kerb (Australia), F. Hardy (British West Indies), G. R. Stewart (Hawaii), 
Miss G. Z. Neeb (Java), N. Craig (Mauritius), W. T. McGeobge (U.S.A.). 

(12) Special Committee on Technique of Field Experiments ; G. Arcenaux 
(U.S.A.), Chairman; W. P. Alexander (Cuba), A. J, Mangelsdorf (Hawaii), 
O. Boobebg (Java), Manuel Roxas (Philippines). 

Projects initiated by Resolutions passed at the Soerabaja Congress. 

The work j>rograinmo of the Society has been further extended by several 
•of the resolutions which were adopted at the last Congress. The wording 
of these resolutions and tlie method of carr^dngthem into effect is given below: 

(\) Irrigation and Drainage, —“ Whereas exact knowledge on the influence 
of irrigation and drainage is still very incomplete : Resolved that in all cane 
growing countries more attention should be paid to these problems atid that 
more scientific experiments should be carried out on this subject.” This 
resolution has been referred for action to the Conmiitteo on Cultivation and 
Field Operations, and the Special Committee on Soils has been asked to 
co-operate. 

(2) Soil Clasaificatimi arid Fertility. —“Whereas soil surveys and the classi¬ 
fication of soils are fundamental for the ]>ro.iei study of soil fertility anti 
manuring for the improvement and maintenance of sugar cane soils : Resolved 
that the Standing CoTnmittee shall (a) secure as far as practicable uniformity 
in the classification and in the nomenclature of soils; (6)collect data on soils 
and fertility experiments on the sugar cane soils of the various countries con¬ 
cerned.” The Special Committee on Soils, beng specifically mentioned in 
the resolution, will carry it into effect. 

(3) Collections of Cane Varieties .—“ Whereas at the present time many 
identical varieties occur under different names, and also different varieties 
are cultivated under the same name, ami Whereas rational studies on sugar 
cane require reliable identification and description, and Whereas cBne 
breeding work requires the availability of all original canes and of those canes 
“Which have played a jiart in cane husbandry, and Whereas further invest i- 
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gations on genetics and taxonomy of sugar cane are of prominent importance 
for further development of the sugar cane industry, Resolved that in two or 
possibly three different coimtries collections should be established of all cane 
varieties mentioned above, and be it further Resolved that the Executive 
Committee take the necessary steps for the establishment of such collection 
gardens,” 

The Executive Committee has already made some progress toward tho 
realization of this project. The principal countries in the Pacific area, 
especially Hawaii and Java, have not been heard from a& yet, but in the 
West Indian area a tentative plan has been formulated. More will be said 
about this as soon as the plan assumes definite shape. 

(4) Sugar Cane Quarantine .—“Whereas it has been demonstrated that 
there is considerable risk in the unwary introduction of new diseases into any 
country, and Whereas it is desirable to keep track of the proper nomenclaturo 
of all importations and prevent further confusion in names, 

“ Resolved that new importations be allowed only in small quantities and 
through recognized institutions, and that steps be taken to record at the time 
of importation at some central place in the country, preferably under a botanist, 
full details about the variety such as the name, country of origin, a short 
descrii)tion and specimens of canes, buds, and leaves ; and whenever possible 
it is further desirable to keep the cane growing at the central place at least 
for a time to render its sul)sequent identification easy and certain, and be it 
further Resolved that copies of this resolution he sent to all government and 
other institutions interested in the sugar cane industry, and to the Standing 
Committee.” This resolution has been referred to the Committee on Pro¬ 
tective Sugar (.^ane Quarantine, and its chairman has sent out copies of the 
resolution as directed in the last paragraph of the resolution. 

It will be readily seen that the establishment of variety collections, as 
called for in resolution No. 3, is dependent on proper quarantine rules. In 
the countries where comprehensive collections of cane varieties are planned, 
the quarantine regulations must be such as not to prevent the introduction 
of varieties needed for the collection, while at the same time protecting the 
country from the introduction of new diseases. 

(5) New Abstract Journal of Sugar Technology .—“Whereas the current 
technical literature on sugar cane and beet is published in a large number of 
periodicals and often is written in a language which is only imderstood by a 
minority of the technologists or is not available in the local libraries, and 
Whereas further re-enforcement of the interest of organizations and of the 
personal members of our Society is desired for the further development of 
the {society, Resolved tliat a new j>eriodical be started or an existing periodical 
be requested to publish adequate abstracts in the English language, submitted 
by the authors themselvews of all teclmical papers of more general importance, 
and be it fmrtiher Resolved that a committee be appointed by the chairman 
to devise wa,ys and means for carrying this resolution into effect.” 

Accordingly, a committee has been appointed, consisting of H. P. Agbe 
A Sai*adin (Cuba), K. Douwes Dekkek (Java), 

A. H. Rosbnfbld (Louisiana), R. Fernandez Garcia (Porto Rico). This 
committee IS doing active work, and concrete proposals have been submitted 
to it by the member from Java. 

(6) Metric System of WeighU and Jlfea^urea.^“Whereas at the present 
time different countries report their field and factory results in many different 
and imrelated units, thus making mutual comparisons extremely difficult 
and time consuming, and Whereas the metric system is based entirely on the. 
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decimal system of numbers, relates logically measures of volume to measures 
of mass, has been legally adopted by most countries, and is in universal use 
throughout the scientific world, Resolved that the cane sugar industries 
of the countries represented in this Society be urged gradually to introduce the 
metric system, and that until this is accomplished, they publish all field 
and factory results in metric imits. either exclusively, or along with the 
customary units.” W. E. Cross (Argentina), who originally suggested this 
resolution, has been appointed chairman of a committee, to be chosen by 
himself, which will undertake the necessary work to make the resolution 
effective. 

(7) Re-establishment of the International Commission for Uniform Methods 
of Siigar Analysis, “ Wliereas the International Commission for Uniform 
Methods of Sugar Analysis has not held a meeting since 1912 and has practi¬ 
cally disbanded, and Whereas there exists at the present time a great deal 
of confusion owing to the use of different analytical standards in different 
countries. Resolved that a committee consisting of F. J. Bates, C. A. Browne 
Noel Deerr, P. Honig, and W. R. McAllep bo appointed, wliich committee 
shall approach prominent sugar chemists in all important countries producing 
sugar from the beet or cane, for the purpose of reviving the International 
Commission lor Uniform Methods of Sugar Analysis.” 

In spite of the efforts made from various sides during the past ten years, 
it has so far been found impossible to re-astablish the contacts and co-opera¬ 
tion which existed before the war through the International Commission. 
It is to be hoped that the above resolution of the Society will at last bring 
about the desired result. 

The Society thus has placed on its programme a number of problems 
which urgently reejuire solution, and which can be properly solved only by 
enthusiastic international co-operation. The importance of this work 
cannot be over-emphasized. It calls for patient application and serious 
thought. With the whole-hearted support of the committees and the 
membership at large, ultimate success will be certain to be achieved. 


Formosan Sugar Production. 

The Acting British Consul at Tamsui reports to the Department of 
Overseas Trade that tlio second official estimate places the production of 
sugar in Formosa for the coming season at 13,419,935 x)iculs (about 806,000 
tons) of centrifugal and plantation white, and 218,073 piculs (about 13,000 
tons) of brown sugar, making the hitherto unattained total of 13,638,008 
piculs. This estimate is based on actual results up to the end of October, 
and the figures show an increase of 482,183 piculs over the record production 
of the previous season, and an increase of more than one million piculs over 
the first estimate. The improvement in results thus anticipated is ascribed 
to more advanced methods of cultivation, the planting of better varieties of 
cano, and favourable weather conditions at the time of planting. 

Areas under cane, with estimated production, are given as follows :— 

Ares Planted. Estimated Production. 


Acres. Piculs. 

Centrifugal. • • 227,591 .. 13,419,936 

Brown. 3,166 .. 116,975 

Primitive . 6,771 .. 102,098 


While the above estimate is authoritative, it is held ir some well informed 
circles, according to press reports, that it errs on the side of optimism, and 
that the first official estimate is likely to prove the more correct forecast. 
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Bagasse Filtration in Egypt. 

By V. PENIAKOFF, B.So. 

The device used in two of our sugar centrals in Eg 3 rpt for the filtration 
of clear juice from the settlers might bo of some interest to readers of the 
Intematimial S%tgar Journal, The following description refers to Armant 
S.F. of the “ Soc. Gen. dos Sucreries et de la Raffinerie d’Egypte.’’ This 
factory has a daily average crushing capacity of 3000 tons of cane. 

The cold mixed juice from the mills is limed with 1500 to 1800 grms. 
(3‘3 to 4 lbs.) of CaO per ton of cane, then treated with sulphurous acid to 
neutrality (litmus). The juice from the liming tanks is heated to 95°C., 
boiled in open defecators and let down to the settling tanks. After two hours 
the clear juice is drawn off, heated to 102°C. (216°F.) and x>umped to the 
clear juice tank. From this tank it flows through bagasse filters which are 
described further on. The mud from the settlers is filter-pressed as usual, 
the filtrate being mixed with the clarified juice from the bagasse filters. 
This mixed juice is then heated to 105®C. (221°F.) and filtered over a second 
set of bagasse filters. The filtrate is next pumped to the evaporators. Without 
any further clarification, a single grade of sugar is turned out, averaging 
99-50 Pol. 

Description of Bagasse Filters. —Each filter is a vertical plate iron cylinder 
800 mm. (31-5 in.) in diam. and 3000 mm. (10 ft.) in height. On top and 
bottom are rivetted cast-iron flanges on which are hinged the top and bottom 
cast-iron doors. By means of swing bolts these doors can be screwed tight 
again.st a rubber gasket inserted iii the flange. At the upjier }>art of the 
body is the juice unit, connected by valve and ]>ipe line to the clear juice tank, 
and a smaller inlet for compressed air. The juice outlet is in the bottom door 
and is comiected to a canal by a short S shaped pipe. The bottom door has a 
perforated false bottom to prevent the bagavSse from choking the juice outlet 
and to keep the finer particles of bagasse from being carried away with the 
juice. The bottom door is 2500 mm. (8ft. 2in.) above the ground floor, the top 
one 1,350 mm. (4 ft. 5 in.) above the first floor. 

Operation of the Filters. —The filter being emi^ty and the bottoin tloor 
closed, a disc of cotton filter-press cloth is )>ut over the false bottom and 
bagasse is thrown in from the top, so as to fill the filter up to the level of the 
juice inlet. It then contains approximately 230 kgs. (506 lbs.) of bagasse, 
the lower half of which is taken from the third mill, the upper one from the 
secjond mill of a crusher and four mills tandem. The bagas.se is covered with 
another disc of filter-press cloth, th« top door closed and the juice admitted 
progressively. When the rate of filtration falls off, after five or six hours, the 
juice is shut off and compressed air admitted to drain the filter. The bagas.se 
is then sweetened off with 16 gallons of water and compressed air applied 
once more. The bottom door is then opened and the bagasse dropped into a 
truck, whence it is conveyed by an elevator to the carrier between first and 
second mill to be re-ground. 

Number of filters used for an average dail.v grinding rate of 3000 tons 
cane :— 

Finst filtration : 30 In actual use : 20 

Second Filtration ; 15 In actual use ; 8 

Rate? of flow of one filter (average of six hours) :— 

First filtration : 75 litres per min. (2*6 cub. ft. per min.) 

Second filtration : 250 litres per min. (8-8 cub. ft. per min.) 
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Average rate of flow per unit horizontal surface of bagasse, through 
layer of bagasse of 2*400 m. (8 ft.) :— 

First filtration : 150 litres per sq. metre per min. (0*48 cub. ft. per 

sq. ft. per min.) 

Second filtration : 500 litres „ „ (1*64 cub. ft. „ ) 

Head of juice on filter—5 metres (16 ft.) 

Fresh Baga^ise Soiled Bagasse 

Water, per cent. 70 per cent, approx. .. 70 per cent, approx. 


Sucrose, per cent, .. 3 per cent, approx. .. 10 per cent, approx. 

Bagasse employed : 0*70 per cent. cane. 

Juice filtered on 1 ton cane : 117 cub. metres (4150 cub. ft,). 

Bagasse filters have been used for several years in our two factories 
(Armant and Kom Ombo S.F.) that do not work with the diffusion process, 
and have replaced bag filters used formerly. Several types of apparatus have 
been experimented with, before adox>ting that just described. Several 
advantages have been obtained :— 

Low initial cost. The filters have been entirely made in our shops during 
the off season. Low maintenance cost. Neither cloths nor frames to mend 
or replace. The labour needed is reduced by two-thirds £U3 compared with 
the bag-filters, since the handling of the bagasse is all done mechanicalJy. 
The only labour used is for opening and closing the doors and for pushing 
the soiled bagasse truck to the elevator. No sugar losses by filter-mud or 
press cloths. The juice is perfectly clear and brilliant, and no change in 
the boiling-house work has been observed as compared with the bag filters 
juice. 

No fermentation of the bagasse has been observed in the normal course of 
work nor even in the event of a stoppage of a few hours. However, if a long 
accidental stoppage occurs, all the filters have to be emptied and this may 
cause some inconvenience when work is resumed, as no juice can be filtered 
so long as a stifficient number of filters have not been filled with bagasse. 
Also, in the process of emptying the filters when the mills are stopj:)ed, some of 
the bagasse may have to be thrown away. 

In spite of its high content in sucrose, the soiled bagasse from the filters 
does not appreciably affect the sucrose content of the exhausted bagasse of the 
tandem to which it is returned. Samples of this bagasse taken as it comes out 
of the last mill have, on the average, the same sucrose content as the normal 
exhausted bagasse of the tandem. 


Cuban-Amebicax Sugar Co, —The report of the Cuban-American Sugar Co. 
for the year ended September 30th, 1929, states that the raw sugar production was 
2,254,684 bags of 3201b. each, as compared with 1,686,467 bags manufactured 
dmmg the previous crop. The production of the 1928-29 crop was 2162 bags leas 
than the record output of 1921-22, when 2,256,736 bags were made. Operations 
(resulted in a net profit of 31,204,356 as compared with the corresponding profit for 
the preceding year of 9183,436. 

Herisson (^ystallizkrs. —Very favourable results are being obtained wdth 
this new type of water-cooled crystallizer,! usually eight hours sufficing for first 
massecuites and 12-14 for low-grades. It has revolving tubes fitted to the shaft, and 
these give a much more efficient mixing of the massecuite and allow the sugar crystals 
to make contact with the unexhausted liquor. Due to the high capacity of the 
appamtus, the factory space which is economized is considerable. This crystallizer 
h€is shown an appreciable gain in recovery from massecuite, and it appears to be 
k ''^orth the attention of those desirous of improving the efficiency of 

i 1929, 486, 447, SuT 
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The World'e Suifar Crisis. 

A Suggested Economic Step towards Its Solution. 


A few weeks ago Dr. Francis Maxwell, the well known author of 
Economic Aspects of Cane Sugar Production,” contributed to a leading 
London Sunday newspaper an article outlining the world’s sugar crisis and 
suggesting a technical solution of the difficulty which he claimed would 
prove economically sound and need not rely for its efficacy on the doubtful 
degree of international co-operation secured by such agreements as the Paris 
and Brussels Conferences.^ 

Dr. Maxwell in the course of his summary of recent sugar history men¬ 
tioned the League of Nations Report on Sugar, and pointed out that the 
discussion in that report was based entirely on statistics, and was of a strictly 
economic nature, neglecting entirely the technology of sugar production. His 
suggestions on the other hand were based upon an economic consideration of 
the essential features of the process by which cane sugar is produced and took 
into account the technical aspect of sugar costs. 

The essence of his plan is in effect that when sugar is fetching a price 
entailing a financial loss in the extraction thereof, this extraction shall not be 
extended beyong its i^rofit-yielding limit; that is, the later part of the process 
should be abandoned altogether, thus leaving an extra per cent, of sugar in 


His reasons for this are as follows : In a large modem central, containing 
one, two, or even three milling trains, each consisting of seven or eight 
milling units of the largest size, about 95 per cent, of the total sugar contained 
in the cane is extracted, the rest being lost in the bagasse. Of this 95 ]>er 
cent, extraction, about 86 per cent, can be obtained by the first three units of 
the train if properly operated, while it takes all the other units to extract the 
remaining 10 per cent. The power required to operate a complete milling 
train of this description is somewhere about 2500 i.h.p. But the important 
fact ensues that whereas less than 1000 h.p. is needed to extract the fir^^t 85 
per cent., about 1500 h.p. is required to obtain the additional 10 per cent. 
Dr. Maxwell argues that the cost of this 1600 h.p. is an appreciable factor in 
uneconomic production under present conditions. The paramount question 
is : A given crop of cane being presented to the factory, can the extraction of 
such a comparatively small amomit of sugar by such a colossal expenditiu’e of 
power be financially justified, particularly at the present low level of prices. 
Apparently not, according to Dr. Maxwell. 

Under this scheme of reduced extraction, a large surplus of bagasse not 
needed for fuel will re.sult, and it is argued that this could be sold at a good 
price for the manufacture of pulp, building board, or kindred material. Such 
a saving of fuel is one aspect of the saving of horse-power which is invoked to 
counterbalance the financial effect of a reduced sugar output. 

As for the collective results of carrying out such a scheme, it is pointed 
out that there are about 50 factories in Cuba having milling trains of seven or 
eight imits each, which in the aggregate would be responsible for approximate¬ 
ly 2j^ million tons of sugar. Should those large centrals adopt the measure of 
partial extraction thus advocated, an appreciable restriction of the Cuban 
crop would result, which Dr. Maxwell argues would not necessarily entail 
financial loss. And this measure is not ai)plicable to Cuba alone, for factories 
elsewhere in the sugar world might sooner or later find it expedient to follow 
suit. _ 


1 In that article Br. Maxwell expreasod the intention to elaborate ills aixument in a furth« 
article contributed to our pages, but owing to his absence abroad he has not m yet lo^d an 
opportunity to dairy out this resolve. We therefore only now give the gist of his original 
l>aper.—^E d. I,SJ, 
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This article in our London contemporary was reproduced in the Amster¬ 
dam Telegraaf, and was >»riefly commented on by Dr. H. C. Pbinsen Geeblios, 
who pointed out that the Maxwell schexne would be profitable only where 
there existed a market for the spare bagasse. If it could be sold for cash for 
bagasse boarding, or rayon, or nitro-cellulose, or f)ai)er pulp, or if it could 
find a use for fuel for outside purposes, its outside disposal might well yield a 
profit. In such a case a calculation will show whether it is better to retain 
more bagasse and extract less sugar ; but if there is no market offering for 
the surplus bagasse, it ^ ill be better to extract as much sugar as is in conformity 
with the bagasse available for fueJ. 

It might be useful to have such a calculation set forth, premising that a 
given market for the bagasse is offering. Dr. Maxwell singles out Cuba 
especially as the centre -where the scheme might be tried with profit; and it 
happens, as our readers know, that it is in Cuba that recent experiments in 
the utilization of bagasse for fibre board manufacture have lately been 
centred. The latest process, the Vazeane system, which is being tried out, 
involves a rather drastic re-arrangement of the factory plant; but many 
factories may jirefer to seek a les.s drastic method of utilizing their surplus 
bagasse, and may even prefer to sell it as raw material to an outside manu- 
factmer. If they can find the market, then they can afford to economize 
on their extraction expenses, and the sugar outf)ut will be correspondingly 
reduced. 


Java Technical Notes. 

Detebmination of the Accukacy of Cane Weighing. J. Radersma. 

ArchieJ, 1929, 87 , No. 41, 894-908. 

Formerly in the determination of the weight of cane for the payment of 
the cane cutters on© was satisfied with an accuracy of 1 picul (136 lbs.) per 
lorry or car, that is 1-2 per cent.; but now a precision of half a quintal (say 
66 lbs.) representing J to 1 Dutch cent in the men’s wages is expected. But 
for determining the weight of cane for the calculation of the cane per hectare, 
or the sugar per hectare,an accuracy of 2 jxer cent.is acceptable. Generally, the 
determination is made by means of a weighing bridge, the gi’oss weight of 
each lorry being observed as it passes over, and the nett V)eing deducted. 
Some factories adapt an average tare for all the lorries, which diminishes the 
accuracy of the result, seeing that lorries of different ty]>es are to be found 
in the yard, and that the weight of one of these may differ from that of 
another by as much as 3 quintals (about 166 lbs.). Using a bridge with 
sliding weights on the arm, the sensitivity is such that with a load of 6000 kg. 
a movement of the arm can be detected with an over-weight of 1 kg. This 
is a greater sensitivity than is ref|uired, but the draw-back of this system is 
that it demands so much time, each lorry being brought to a standstill for 
the adjustment of the arm. With the rapid system of weighing, however, 
in which the weight is read from an indicator, and in which the lorries are 
moved slowly and continuously over the bridge, though the operation is 
much more expeditious, it is at the same time less accurate. It is the method 
used for locomotive traction. Compared with the true value, the weight 
determined is always higher for the whole of the train, and usually 
higher for the individual lorries. This error increases with the weight of the 
train* Long couplings should not be used, and in weighing the train must 
move as slowly and regularly as possible. Differences in the height of the 
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buffers should be obviated, and long and heavy trains avoided, 20 lorries 
being about the limit. Lastly, so as to reduce the resistance of the train, 
there should be an incline towards the bridge, but not so much as to allow the 
couplings to sag, a gradient of say 3 to 3} in a 1000. 


Examination or Java (White) Suoahs of the 1028 Campaign. P. Honig. 

Archief^ deel IIJ^ Medeed,, 1929, No. 19, 1009-1046. 

Results of a previous enquiry by the Experiment Station into the com¬ 
position of different Java sugars led to a negative result.^ It was not possible 
to state average analyses for the different grades, so wide were the differences 
between the results of the various samples of any one grade. Another effort 
has now been made to do this, using methods of analysis already described,* 
but here only white sugars are discussed, though figures are given in the 
original y>aper for superior stroop sugar (av. pol., 98*69), for hoofd sugar 
(98*44), for muscovado (97), etc. White sugars are classed as good, satis¬ 
factory, and unsatisfactory ; and as a general criterion it is assumed that the 
}>urest sugar is the best. On the basis of the data collected in 1928, the 
following is the specification at which it is now possible to arrive :— 

UnsatlHfactory. Satisfactory. Good. 


Polarization. <99*20 .. 99*:U)—99*40 .. above 99*40 

Water. 0*08 higher .. 0*04—0*05 .. <0*04 

Reducing Sugars .. 0*08 „ .. 0*040—0*060 .. <0*040 

Ash . 0*07 „ .. 0*030—0*060 .. <0*040 

Colour (i509m/«) .. 0*100 „ .. 0*030—0 065 .. <0*030 

pH . — .. >6*0 .. — 


In addition to these clieniieal and physical determinations, sieving tests 
were made with the hdlowing results representing the average 




mm. 


Per Cent. 

Fraction above 

1*65 

,, 

1*0 

ft 

between 

1*66 and 1*17 


7*5 

ff 

ft 

1*17 „ 0*83 


22*9 

ff 

f» 

0*83 „ 0*59 


30*6 

ff 

f * 

0*59 „ 0*30 


33*2 

ft 

below 

0.30 


4*7 


Commenting on the results for the polarization given above, it is pointed 
out that the rather marked deviation from lOO'^V. is caused partly by the 
temperature at which the readings are made ; partly of course by the water 
and non-sugar contents ; and partly also by the slight levo-rotation of the 
reducing sugars. European "efined sugars w’ere found under the same 
analytical conditions as employed not to jiolarize more than 99*6 to 99*65°. 
As to water content, some of the white sugars had obviously been insufficiently 
dried, which is a bad fault from the point of view of keeping well in storage. 
Sugar having a water content less than 0*03 per cent, will keep practically 
unchanged under proper warehousing conditions. pH values were found to 
vary more than would be ex^iected, some carbonatation sugars going to 7*7, 
though sulphitation sugars never went further than 6*9 to 7*0 pH, Reasons 
leading to alkaline sugars are ; (1) the use of alkaline steam, traces of ammonia 
having been detected in some sugars, and (2) the presence in some sugars of 
relatively large amoxints of precipitated lime salts, which dissolve in the solu¬ 
tion at about 40°Brix. generally used for the pH determination. In deter¬ 
mining the colour,* at first the extinction was ascertained for^ve di^rent 

1 192^^108. 2 Alihief, 1928, 639. 

3 Archief, 1928, 643 for the methods used. 
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wave-lengths, viz., 435, 509, 546, 578 and 608 m/A, but so regular were the 
absorption curves that few measurements were found to su65ce. In fact, later, 
the extinction at 609 mfi was considered to indicate the colour measurement. 
Examination of white sugars shoiiM be completed by observation under a 
glass ( X 5) to ascertain the regularity of the crystals, and detect the presence 
pf conglomerates and broken crystals. 

Changes in the Composition of Filter-Cloth with Use. P. Honig. 

Verslagen der Vereeniging van Advieeurs (Java), 1929, Afi., No. 4, 
158-162. 

If used filter-cloth is analysed, certain of its original constituents are found 
present in greatly increased quantity. It may be that some of the x>artiele8 
of the scums become retained in the pores of the cloth ; or it may be the 
result of the crystallizing of some of the constituents of the juice or syrup on 
the threads; or, again, it may be a case of adsorption. Whatever may be the 
explanation filter-cloth after liaving been in use for some time presents a 
very different composition compared with what it had before use. Here, 
for example, is the analysis of filter-cloth which has been in use in a defecation 
factory, from which will be seen how extraordinarily high are these consti¬ 
tuents :— 

Per Cent. 


Ash Content. 38*37 

Wax Content . 4*91 

Ash Composition :— 

Insoluble in HCl . 6*58 

FogOj + AlaOj. 37*60 

Calcium Oxide (CaO) . 26*06 

Phosphoric Acii (PjOj). 19*68 


It is most likely that adsorption plays the princij^al role in accumulating 
these impurities. Recognizing tliat this may be so, some time ago filter- 
cloths were put on the market in America under the trade names of “ Meta- 
kloth ” and “ Thoratex,” already saturated with certain metallic salts (e.g., 
those of aluminium), it being claimed that such prejiared material suffers very 
little in use. Another analysis of a cloth, this time used for the filtration of 
evaporator syrup (suljihited thick-juice in a carbonatation factory) is as 
follows ;— 

Sf. Gemoe 
Per Cent. 


Ash content. 36*03 

Ash composition ;— 

Insoluble in HCl and silica . 3*63 

Iron Oxide . 0*82 

Calcium Oxide. 29*07 

Sulphuric Acid. 53*19 

Total CaSO^. 90*42 


In connexion with cloth that has accumulated impurities in this way, one 
naturally considers the value of washing with weak hydrochloric acid ; but 
this has little effect. A relatively concentrated acid must be used, viz., 
about 8 per cent, before the absorbed constituents are re-dissolved. But 
after repeating such acid washing, the mechanical resistance is so diminished 
that the cloth has to be discarded. Iron salts are known to exert a specific 
influence on the splitting of filter-cloth, and this is particularly obvious where 
the fabric comes into contact with a rusty surface. It would seem very pro¬ 
bable that oxidation of the cloth occuis, the iron acting catalytically. 
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Magebation of Filter-Cake in Defecation Factories. Ch. J. B. Stok. 


Archief, 1929, 37. II. No. 53. 1102-1107. 

Although the above-mentioned method of working to recover the sugar 
remaining behind in the filter-press cake is not at all new, nevertheless it is 
said to be well worth attention in connexion with the difficulty in sweetening 
off when dealing with POJ 2878, which contains a higher wax content than the 
average of the canes formerly ground. Thus last crop at the Pradjekan s.f. 
since grinding the new cane one had to contend with high filter-cake figures 
which in spite of efforts could not be reasonably reduced. Therefore the mud 
maceration system was adopted, when it was found i>ossible to lower the losses 
to one-tliird of those obtaining when the ordinary mode of washing was in use. 
Four of the six Kroog’s presses at 66 sq. m. filtering surface were employed to 
filter the mud in the ordinary way. After steaming out, the cake was dropped 
into a mixer, diluted to a thin paste with condensed water from the 3rd and 
4th bodies of the evaporator, and filtered through the two “ maceration 
presses.” Results for nine weekly periods showing the extent of sweetening 
off in each are given in the following table :— 


Period. 

Per Cent. Dry Matter 
in filter cake. 

Polarization 
filter cake. 

Sugar loAt per 
cent, dry matter. 

Dilute thln-juice lost 
per cent, dry matter 

1. 

. 42*77 

7*08 

17 

144 


. 42*69 

4*67 

11 

86 

3 . 

. 42*42 

4*61 

11 

87 

4. 

. 42*17 .. 

3*91 

9 

74 

5. 

. 42*34 

4*67 

4 

30 

6. 

. 42*48 

1*46 

3 

25 

7. 

. 42-99 

1*67 

4 

26 

8. 

. 43*28 

1*34 

3 

21 

9. 

. 42*56 .. 

1*19 

3 

20 


No. 1 period represents a week without sweetening-off at all; 2, 3 and 4 
weekly periods of washing in the ordinary way, the average of which is 82 
for the dilute thin-juice per cent, dry substance ; and 5 to 9 the maceration 
system averaging 24, a striking reduction. Other figures are given : for example 
the weight of filter-cake per cent, cane, whicli was 2-31 during period 1 ; 
2*23 to 2-28 during periods 2 to 4 ; and 1*56 to 1*88 during periods 6 to 9. 
Wash-water per 100 of cane was 4*1 to 4*7 for periods 2 to 4 ; and 6*6 to 9*0 
for periods 5 to 9. Filter-cloth consumption is said not to have risen during 
the time this maceration method was in \ise. 


Rules for Boiler Feed Water Control. P, Honig. Verslag van de 
Vereeniging het Proi^fstation, 1928, 263-269. 

Lately in Java factories serious boiler corrosion has been occurring, the 
cause of which has not yet been determined ; but in the meantime it is desirable 
that the following general rules should be followed for avoiding or at least 
diminishing such unfortunate damage :—First, the feed-water should be held 
at an alkalinity of 0*01 N, that is, so that 100 c.c. of it are neutralized by 
6-10 c.c. of deci-normal acid, using p.p. as indicator. Addition of soda sliould 
be carried out continuously, the rate of flow being regulated by the alkalinity 
of the water in the boilers. Caustic soda rather than carbonate should be 
used. So far as possible, the condense<l water should be kept from contact 
with air ; and, in order further to counteract the effect of oxygen, iron turn¬ 
ings should be placed in the pressure line of the feed pump. Boilers should 
regularly be blown out; and a sharp control should be exercised by the chemist 
as to the sugar and the oil content of the condensed water. 
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Mr. J. V. N. Dorr. 


Ml. John Van Nostband Dobr, President of the Dorr Company, 
Engineers, and Chairman of Petree & Dorr, Inc., of New York, has just 
been awarded the James Douglas Medal of the American Institute of Mining 
and Metallurgical Engineers “ in recognition of his invention of apparatus, 
and achievement in developing and improving hydro-metallurgical practice.” 
This medal is awarded annually for distinguished service in non-feiTOUs 

metallurgy. Mr. Dobb had an 
early association with industrial 
research in the laboratory 
of Thomas A. Edison, and 
subsequently became engaged 
in metallurgy, in the course of 
which he invented and devel¬ 
oped tliat continuous equip¬ 
ment which was the forerunner 
of the Dorr Clarifier, an 
a}>paratus widely used to-day 
for the clarification of cane and 
beet sugar juices. Shortly after 
the introduction by C. G. 
Petbee of his process for the 
defecation of cane sugar juices 
without the use of filter-])resses, 
the company of Petree & Dorr, 
Engineers, was formed to mar¬ 
ket both this i>rocess and the 
Dorr Clarifier, the use of which 
latter in the Petree j)rocess 
made continuous automatic 
operation possible. 

In addition, studies of beet sugar carbonatation practice by Mr. Dobb 
and his associates resulted in a new, automatically controlled method of con¬ 
ducting the first carbonatation stef) on a continuous basis, known as the Dorr 
Continuous Carbonatation System. This system is now in use both in the 
United States and Eurojie. The develo]>mont of the ocpiipment early in¬ 
vented by Mr. Dobb and the research necessary to utilize it to the best advan¬ 
tage lias led to the building up of an international, industrial organization with 
brandies and affiliations in all parts of the world. The Dorr (bmpany Inc. 
has associated companies in England, Germany and France, and affiliations in 
South Africa, Australia and Japan. Petree & Dorr, Inc., has offices in the 
United States, England, Cuba. Hawaii, Porto Rico and Brazil. 

British Beet Production.— According to returns made to the Ministry of 
Agric ulture by the beet sugar factories operating in Great Britain, the total quantities 
of sugar produced during the two manufacturing campaigns of 1928-29 and 1929-30 
to the end of January have been ; 1928-29, 194,986 tons; 1929-30, 289,976 tons. 

British Guiana’s Sugar Industry. —^According to a memorandum presented 
by the BritisJi Guiana Sugar Planters’ Association to the West Indian Sugar Com¬ 
mission the sugar industry of British Guiana represents a capital of $27,009,608 ; 
it offers constant employment to 40,000 persons each year. The casual employees 
at reaping season would accoimt for a further 10,000 persons. The greatest need of 
the industry at the moment may be said to be stability and an assured outlook ; 
this is to say, assurance against fiscal changes in the only two markets left to the 
industry, namely, Canada and the United Kingdom. 



J. V. N. Dorr. 
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SwisB Imports and Production of Sugar. 


Imports of sugar into Switzerland have increased considerably since the 
middle of last century. From 7500 metric tons in 1840, they rose steadily 
until the eve of the war, when they reached almost 120,000 tons. A set-back 
was naturally experienced during the war and the subsequent economic 
crisis, but, on the whole, the development of Swiss imports may be said to 
reflect fairly accurately the general trend of world production. A certain 
proportion of the sugar imported into Switzerland is re-exported in the form 
of condensed milk and chocolate, the quantities involved comprising approxi¬ 
mately 40 and 50 per cent, respectively of the total exports of these 
commodities. These re-exports have fluctuated to a marked extent in the 
course of years : they ranged from 5700 tons in 1890 to 18,000 tons in 1910. 
and from 16,200 tons in 1920 to 20,000 tons in 1928. 

Inland ])roduction consists partly in the refining of imported raw 
materials and partly in the extraction of sugar from home-grown beet. 
Imports of raw sugar have not shown very much change in recent yeai's, the 
highest figure on record since 1922 being that for 1928, with 11,560 tons, and 
the lowest, that for 1927, with 6360 tons. The only important sugar factory 
and refinery in Switzerland is that at Aarberg, in the Canton of Berne, the 
yearly output of which is placed at from 15,500 to 17,000 tons, raw material 
obtained locally accounting for about 7000 to 10,000 tons of this output. It is 
computed that inland production represents about one twelfth of local con- 
.sumption, the balance being covered by imports. 

Figures comj)iled by the Swiss Statistical Board show that several 
changes have occurred in the demand for the various kinds of sugar. Before 
the war, loaf and lump sugar commanded a fair market, but both kinds were 
subsecjuently almost entirely superseded by crystallized sugar. Thus, in 1913, 
out of imjiorts totalling 117,300 tons, loaf and lump sugar accounted for no 
less than 36,070 tons, as compared with only 1680 tons in 1928, wdth total 
impcirts at 143,800 tons. The cjuantities of sugar which found their way into 
Switzerland in 1928 wore the largest on record, the previous best figure being 
that for 1914, with 134,500 tons. 

The distribution of Swiss imports of sugar according to countries of origin 
has also undergone modifications. Prior to the war, Austria-Hungary— 
especially Bohemia—was the principal purveyor to the Swiss market, (Termany 
being a moderately good second. Nowadays, Czecho-Slovakia heads the list of 
Switzerland's chief sources of supply, providing about two-thirds of Swiss 
imports, at least so far as crystallized sugar is concerned. Belgium comes next 
with a share of about one-fifth of these imports. The balance may be 
traced to France, Java, Holland, Germany and C’uba. The presence in in¬ 
creased quantities of Dutch sugar on the Swiss market during 1927 and 1928 
is ascribed to the partial loss of the English market for refined sugar. Since 
the war, competition between Czech and German refineries has been exceed¬ 
ingly keen in Switzerland, questions of freight rates playing an important 
part in the matter. In consequence of the reduction of the Czech rates for 
exported sugar as from October, 1927, German sugar has been partially ousted 
from the market. 


WoBLD OvEBPKonucTiON OF COMMODITIES. —So many world markets are 
suffering from overproduction : at no time since the war has the trade in food stuffs 
been so depressed os it is now, for tea, sugar, coffee, fruits, and in a leaser degree 
grains are all available in excess. Apart from foodstuffs, surplus stocks are troubling 
such commodities as rubber, zinc, tin, oil, nitrate and rayon. Regulation of pro¬ 
duction is urged in all quarters, but the solution of the problem has yet to be found in 
most instances. 
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Determiaation of Sugar ia the Beet 

Two Recent Articles Reviewed. 


Two articles have recently appeared on the determination of sugar in 
the beet, both of which deserve careful attention. The first forms part of a 
report entitled “ Some Recent Investigations into Sugar Beet Problems ” 
to the Ministry of Agriculture, and is by O. R. Clarice, L. F. Newman, and 
A. W. Ling.i It deals with : (a) obtaining sample pulp, and (6) estimating 
sugar content. 

Sampling and Preparation op the Pulp. 

In the experimental work, 50 beets were taken and a pulp sample removed 
from each. Three methods are in common use to obtain a fine and represen¬ 
tative pulp from the beet, viz., the circular saw; the conical rasp $ and the 
“ Sans Pareillo ” press. These three methods were compared. A sample 
of pulp was obtained from individual beets by the circular saw and by the 
rasp ; the remainder of the beet was pulped up by means of the “ Sans 
Pareille ” press, the sucrose preseiiu in each of the three samples being then 
determined by the Sachs-le-Docte process. 

The data indicated that there are slight differences in the sugar content 
returned from pulp obtained by the three methods, but on tho whole the 
results were concordant and demonstrated clearly chat pulp obtained from 
each of these methods gives practically the same diffusion with water. In 
routine analysis the j)ress method is too tedious. The rasp gives an excellent 
pulp, and the proportion removed is a true fraction of the entire root, wliereas 
in the saw method a flat section of definite thickness is removed. 


Determining Sugar by Different Methods. 


Alcoholic Extraction .— This method has been described as the scientific 
process par excellence, and for some time complete reliance has been placed 
in it. Recent work, however, has shown that errors may easily arise 
owing to the number of manipulations required, and its use as a routine 
method’s both costly and tedious. There is a possibility^ of the solution of 
dextro-rotatory hemi-celluloses ; errors may also arise from tho filtering 
process, differences in temperature volumes, and the difficulties of obtaining 
a rapid and accurate reading of the rotation in the saccharimeter. 

Diffusion Processes .—Three routine processes are in ordinary use, each 
of which is claimed to be satisfactory, viz., the Pellet hot digestion method; 
the Kruger cold digestion process ; and the Sachs-le-Docte cold digestion 
process. For the purpose of comparing those methods, the details of analysis 
given by Browne for each were followed,* pulp being obtained by the “ Sans 
Pareille ” process, and portions examined by each method in quadruplicate. 

Trie data obtained indicated that with tho Sachs-lb-Doctb cold and the 
Pellet hot digestion methods comparable sugar percentages are obtained 
from the same sample of pulp. But the Kruger process gives results in 
which the error between individual samples makes its use in routine practice 
open to criticism. The Sachs-le-Dootb process is more convenient to the 
routine sugar analyst, owing to its simple manipulative details and the 
rapidity with which a large number of samples can be examined. In com¬ 
paring the two methods generally adopted in sugar beet laboratories, i.e.. the 
Saohs-le-Dootb and the Kruger processes, the results obtained in this 
investigation fortify the criticisms raised by le Doctb against the KrUGEB 


''JowrMl oft^ MinUtry of Agriculture, 1930, 36, No. 11,1061-1068 
2 C. A. Beownb ; Handbook of Sugar Analysis ** (Chapman <& Hall, London). 
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process.^ The Saohs-le-Docte appears to be the more reliable. The 
aloohol method and the Pbli;et hot water method have the advantage that 
it is not necessary fco obtain a fine pulp. 

Constant Weight and Constant Volume Methods. 

The second article is by E. Saiit ard. chemist to the S^mdicate of Sugar 
Manufacturers of France, Paris, a recognized authority.* He comments on 
methods of determining sugar in the beet, of which lie has had long experience, 
and directs attention to the question of the volume occupied by the mark, a 
oasic point in so-called constant weight methods. In his opinion the most 
accurate method is a modification of the hot aqueous digestion method. 

He first points out that when the constant weight methods were estab¬ 
lished the typical beet was supposed to have an average mark content of 
4*75 per cent., and to contain juice of 1075 dttisity, i.e., 23 c.c. of juice per 
26 grins. ; but that at the present time the average beet contains a little more 
mark, viz., about 5 per cent., making the juice volume 22'76 c.c. A slight 
correction is therefore here necessary. 

This year in Franco at the end of September beets giving juice at 1120 
density, 6*2 per cent, of mark, and 22*6 per cent, of sugar were obtained. 
One can calculate the error in each of these methods due to the cause indicated. 
It is 0-02 per cent, with the constant volume method (using a graduated flask ); 
0*12 per cent, with the Sachs-le-Docte ; and 0*24 per cent, with the Kaiseb- 
Lewenberg. In any case the latter method is not to be recommended. 

Mark Determinations. 

J. VoNDBAK, of the Sugar Experiment Station, Prague,* has pointed out 
that ill the constant weight methods the volume occupied by the mark was 
established with mark which had been dried in the oven ; and that natural, 
undried mark occuj)ies a greater volume. But j)olarization experiments which 
have been carried out by the present author in the presence of dried and un¬ 
dried mark do not confirm this. The same result was obtained in both series 
of experiments. 

In practising the hot aqueous digestion method using a graduated flask 
(a constant volume method), as is done at the Experiment Station at Prague, 
it is difficult to avoid the influence of air bubbles. This mode of operating is 
defective. It is inadvisable to use fine pulp, as here raspings and cossettes 
passed through a meat mincing machine are better. Further, if one wishes 
to eliminate the influence of air bubbles, it is necessary to carry out the 
digestion in two stages : the first with 160-170 c.c. of liquid in the 200 c.c. 
flask, which is rotated imtil the pulp falls to the bottom ; and the second with 
the volume of liquid almost complete. This is the hot, double aqueous 
digestion method of the author. Operated in this way in two stages it is the 
most exact for determining the polarization of beets. 

On the other hand the BLaisbr-Lewenberg method, using 26 grms. per 
100 c.c. of liquid, should be discarded. The Sachs-le-Doote method, using 
26 grms. per 200 c.c., is more accurate than the preceding ; but less so than the 
method rising a graduated flask when the beets examined differ from the 
typical. As it is easily carried out, it is to be recommended in most cases, and 
especially in routine and selection work. 

1 IJSJ,, 1927, 214, and 387. 

2 Suererie Bdge, 1930, 49, No. 10,184-188. 

5 Congr^s de Ghlmie InduBtrielle, Bruasels, 1026. 
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Effect of Other Rotatory Substances. 

Another point arises. In the great majority of cases the Clbroet 
sucrose agrees almost exactly with the direct polarization. But this is not 
always the case, even with sound roots, and especially with deteriorated roots. 
Beets which have floveloped during a hot and dry summer, as that of 1911, 
contain more of the dextro-rotatory nitrogenous substances, not precipitable 
by basic lead acetate. These substances decompose for the greater part 
gradually during carbonatating, evaj)orating, and boiling, ammonia being given 
off. Hence there are undetermined polarization losses during manufacture 
though not actually any loss of sugar. The same observation applies to the 
amide compounds which are formed in the silos at the expense of the 
albuminoid matters. But this is not all. Invert sugar in solution, though 
levo-rotatory, may give a dextro-rotation in the presence of basic lead 
acetate, which disappears during liming and carbonatating. Hence another 
cause of polarization losses. 


Past and Present Developments in the Italian 
Sugar Industry. 

By R SANSONS. 


The sugai' industry, like most other Italian industries, can only exist 
if strongly sigiported. For this reason the (Government has ha^l repeatedly 
to introduce s})e(iial measures to render the working of the industry in all its 
branches sufficiently attractive as to encourage sti^y extension. Of late, 
through these means and by special propaganda am(^gst the agriculturists 
it has been possible to attain quite unhoped-for Wults, which'if further 
developed will jilaoe Italy in time amongst the world suppliers of sugar. 

Fast DeA)elopment8 .—In Italy the sugar industry b^gon to assume some 
importance towards the year 1900. The production of sugar, which had been 
only 63*5 tons in 1881, exceeded 1000 tons in 1891, and reached 5900 tons 
in 1899. jumping to 23,000 tons in 1900, to 80,000 tons in 1901. and 130.000 
tons in 1904. From that year on to 1913 the production fluctuated between 
100,000 and 200,000 tons, reaching 300,000 tons in 1914, which was an 
exceptional year. After this, the production remained for a while close to 
150,000 tons per annum, jumping to 200,000 tons in 1922, to 270,000 tons in 
1923, 310,000 tons in 1924, 380,000 tons in 1925, and descending to 140,000 
tons in 1926, mounting to 280,000 tons in 1927, to 320,000 tons in 1928, and 
finally reaching 390,000 tons in 1929. Italy has so far always imported a 
fluctuating (luantity of sugar, and in the last year this importation reached 
22,000 tons. In 1930 there will be, however, no further need for foreign sugar. 

1 he beets in cultivation occupied an area of 52,000 hectares from 1909 
to 1913, attaining to 82,000 hectares in 1922, 90,000 hectares in 1923 and 
124,000 hectares in 1924. The abolition in that year of the customs duty on 
sugar reduced the area under beets to 62,000 hectares, while the re-establish- 
ment of a customs duty of 90 gold lire per ton in February, 1926, increased 
to 180 gold lire in t||Pollowirig October, to 247*50 gold lire in March, 1926, and 
to 360 gold lire in December, 1928, brought the cultivated area to 79,000 
hectares in 1926, to 88,000 hectares in 1927, to 112,000 hectares in 1928, and 
to 116,111 hectares in 1929, thus demonstrating the industrial advantages to 
Italy of a Customs protection, which although bearing very heavily on the 
consumer has greatly benefited the beet cultivator, the sugar producer and the 
sugar dealer. 
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Past and Present Developments in the Italian Sugar Industry. 


The production of sugar beets has varied in accordance with the area 
devoted in the different years to their ctiltivation, passing from 1.800,000 tons 
in the period 1909-1913 to 2,200,000 tons in 1922, 2,700,000 tons in 1923, 
3,700,000 tons in 1924,1,500,000 tons in 1925, 2.300,000 tons in 1926, 2,000,000 
tons in 1927, 2,800,000 tons in 1928 and 3,053,397 tons in 1929. The most 
important centre for this agriculture has always been the Paduan plain and 
es|>ecially that near the Veneto Emilian regions, which supplies 85 per cent, 
of the total needs of the industry, the remainder coming principally from 
Lombardy and Tuscany. 

The Sugar Campaign of 1929.—^The forty-five usines of northern Italy 
init iated operations between the 25th of July and 6th of August last and the 
deliveries were everywhere regular. The beets were generally very rich in 
sugar, and everywhere were in very good condition and assured an excellent 
harvest being favoured by suitable climatic conditions. A total of 390,000 
tons of sugar is expected, so that with the stocks still in store amounting to 
13,500 tons, a total disposable quantity for 1930 of 403,500 tons is assured, 
against a presumable consumption of 360,000 tons. For this reason all 
needs may be deemed practically covered. 

It is quite improbable that a further increase will follow in the con¬ 
sumption of sugar, owing to the fact that the tax levied on its production, 
brings about 1,000,000,000 lire (paper) per year (£3,072,135) to the Govern¬ 
ment, while the protective customs duty represents a sum of 450,000,000 lire 
(£1,382,488) divided in equal parts between beet cultivators and sugar 
producers, and there is no chance that either will be moderated in any way 
so as to cheapen the retail i)rice. For these reasons Italy only consumes 
about 9 kilos (19*8 IbvS.) per year per head, against 40 kilos (88-16 lbs.) con¬ 
sumed in Groat Britain, and 55 kilos (121*22 lbs.) in the United States. 

For the harvest of 1929 there was in force the same cultivation contract 
for beets as ruled in the previous year, and had already been in use for some 
time. Some long and difficult negotiations conducted in December, 1928, 
resulted, however, in doubling the percentage on the yield of sugar allowed to 
the beet cultivators, and to the modification of several accessory paragraphs. 
Hence tliese secured a better remuneration, rei>resenting a by no means 
inappreciable expense to the industrials. For 1929 the average yield w^as 
about 26*5 tons of beets per hectare, a rather low figure, but compensated by 
the high sugar content reached, averaging 16-7 per cent., against 14 fjer cent, 
in 1928 ; a very high figui*e for Italy, if decidedly below that found abroad. 

Recent Ifidiuttrial AmalganuUions ,—The Ligure Lombarda Raffinazione 
.^^uccheri of Genoa, and the Gulinelli Company recently took stops to in¬ 
corporate certain smaller companies. The Ligure Lombarda will absorb tiie 
Ravennate and Sarmanto sugar works, with a capital of 2^ million lire. 
The capital of the Ligure Lombarda will then be reduced from 85,000,000 lire 
to 80,000,000 lire. The GuUinelli firm, on its part, will absorb the Lamone 
Sugar Works (posseasing a capital of 6,000,000 lire) and the Ligure Manto- 
vana, (capital 1,000,000 lire), increasing its total capital from 40,000,000 lire 
to 46,000,000 lire. The above operations complete the programme of the 
Ligure Lombarda, which aims at achieving the most rational industrial 
■development and the most profitable concentration of the financial assets. 
'The GuUinelli firm becomes responsible for all the industrial activity of the 
group in respect to the integral working of the establishments; while the 
Ligure Lombarda represents the financial side of the combine and will 
eo-ordinate all its operations. 



Beet Agricultural Notes. 

The Storage of Beets. 

Investigations were undertaken by G. B. Clarke, L. F. Newman, and 
A. W. Ling at the request of the Ministry of Agriculture to ascertain the 
desirability of clamping some part of the crop and so lengthening the factory 
campaign. Such a procedure if commercially satisfactory would enable the 
grower to proceed at an earlier date with winter cultivations, the beets being 
removed from the ground when at their maximum sugar content. 

Methods employed ,—Six lots, each of 50 beets, were selected as in the 
previous year and placed in similar clamps of the type used for mangolds, but 
each set of 50 beets was enclosed in a loosely woven net, instead of in bags. 
This was to ensure free circulation of air throughout the length of the clamp. 
The clamps were 10 yards long, and the nets were distributed evenly along 
the entire length, so that each sample was separated by more than a yard from 
its neighbours. 

Laboratory procedure was practically identical at all centres, and each 
sample was subjected to the following determinations : (1) Loss of weight 
of the entire sample during storage. (2) Dry matter content of the pulp. 
(3) Percentage of sugar (sucrose determined by the Sachs-le-Docte method 
with frequent checking by other standard methods, e.g., precipitation of 
copper and alcohol extraction). 

ConclvMons,-~-A considerable number of results were tabulated. In 
considering these it must be borne in mind the season 1927~2S was an abnormal 
one. This was reflected in the keeping qualities of the beet. The data ob¬ 
tained at all three centres indicate that, under adverse climatic conditions, 
beets, when stored either in clamps or imder covered sheds, lose both moisture 
and total dry matter, and that beets crowned before storage may seriously 
deteriorate. This latter condition is mainly due to fungi wdiich attack the 
beets on the cut surface left by crowning. It also appears probable that a 
greater loss is sustained by secondary growdh in imperfectly cut or in un¬ 
crowned beets. Either or both of these factors may cause a diminution of the 
commercial sugar yield. 

The results obtained in the season 1928-29, however, tend to show how 
much climatic changes affect the condition of beets during storage. In 
contra-distinction to the abnormality of the season 1927-28, the year 1928-29 
appears more representative of normal English weather. The loss sustained 
by beets stored under the conditions obtaining during the second season may 
be considered as very small; but experimental evidence is lacking as to the 
physical characteristics and disease-resisting powers of beets grown under 
varying climatic and edajihic conditions. There seems reason to suppose 
that, if economic considerations allow, and if the season is as favourable as 
1928-29, beets can be stored in clamps without serious loss to the grower. 

Manuring Problems. 

At a meeting of about 60 Notts and Leicestershire farmers, brought about 
by the Ministry of Agriculture and the Anglo-Scottish Beet Sugar Corporation, 
Ltd., flelds at Saxondale and Shelford were inspected. At the former place 
half the crop had been dressed with sulphate of ammonia, and the rest with 
nitrate of soda ; whilst at the latter farmyard manure had been used. 
Markedly better results had been obtained with nitrate of soda than with 
sulphate of ammonia. Mr. B. N, Bowling (County Agricultural Adviser) 
emphasized that while varying conditions of weather and other conditiona 
made comparisons between manures difficult, a top dressing with a fair 
amount of nitrogenous manure before drilling was very advisable. For on^ 
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thing it reduced the percentage of bolters.” The same speaker discussed 
briefly insects attacking the beet, these including the wireworm, the “spring- 
tail,” the mangold beetle, and the cutworm. The springtail was a particularly 
bad pest, he said, but the cutworm was the beet grower’s worst enemy, and 
was often present without the farmer knowing it. 

Capt. R. B. Trollope (Agriculturist, Anglo-Scottish Beet Sugar 
Cori[)oration, Ltd.) made some remarks on the question of liming the soil. 
This had boon gone into as carefully as possible during the last two years, and 
it would astoimd many people to learn that the result showed 90 per cent, of 
arable land to be acid. Beet would not thrive on acid soil, and extensive 
experiments with lime had been made in consequence. Land must be tested, 
for unless the lime quantity was corrected 50 per cent, of the amount expended 
would not bo returned. It was futile to put on one ton of lime if there was a 
throe ton shortage in the soil. To this end tests and advice were constantly 
made and given by both the Ministry and the factory. Lump lime allowed 
to slake in the Hold lost half its value, nor should lime be applied with yard 
manure, because the ammonia would bo lost. Lime harrowed in, and the 
land then loft for spring work, was the correct procedure. During the last 
12 months 9,000 tons of factory lime had been sent out. They had no definite 
results upon which to base definite rules in this country yet. They would 
have to go on working for another ton or twenty years before they could 
safeguard themselves and made definite statements as to what should and what 
ought not to bo done, 

MISC'ELLANEOUS. 

Beet Diseases.— G. Verplancke, who is Assistant at the Phytopatho- 
logical Station of (lembloux, Belgium, has published an excellent short article 
on the diseases of sugar beet which are duo to filtrable viruses.^ Three are 
described : (a) Guriy Top ; {h) Mosaic ; and (c) Yellowing. In regard to Curly 
Idp, this is ]u*ovokod by the insect Eutettix tcnella Baker in America, and else- 
where, but this insect does not appear to exist in Belgium, In the case of 
Mosaic, the carrier is Myzus persicae ; but in that of Yellowing the means of 
dissemination does not a})pear to have been traced. In eewih of the three 
diseases, it has been possible to infect healthy plants by inoculation with juice 
from infected plants. Sciww as Fertilizer. —Carbonatation scums from the 
beet factory really form a useful fertilizer in correcting acidity and improving 
the texture of the soil; but less use is made of it than should be, owing to 
the fact that this by-product is generally difficult if not impossible of appli¬ 
cation, being a pasty mass. A patent wets recently taken out in France by 
the Sucrerie de Bolbec-Nointot with the object of remedying this defect, 
the invention consisting in incorporating the scums with ])owdered limestone 
or chalk, or with calcium sulphate (gypsum), either in the proportion 
of about 20 per cent. A dry material capable of being conveniently trans¬ 
ported, or of being easily sprinkled over the field is thus obtained. Fertilizer 
constituents containing potash, nitrogen or phosphoric acid may be added 
to make its effect more complete. 

Catbbfillab Tbactob Co.—T he annual report of the Caterpillar Tractor Co. 
for the year 1929 shows that the total earnings were over thirteen mUiion dollars, as 
compared with 9i millions in 1928, an increase of over 40 per cent. The total net 
sales came to nearly 52 million dollars, as against 35 milliozis in 1928, or an increase of 
48 per cent. With increased production there have been numerous price reductions 
in the company's lines of tractors, which are roughly speaking about one-third 

cheaper th an was the case five yea rs ago.___ 

» Suer. Beige] 1929, 49 . No. 7, 121-127. 
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Cheap Current ,—The efforts which are being made to lower the cost of 
production in chemical works by abolishing all possible waste and utilizing 
every possible by-product are being directed in Germany to consider the 
latent energy in water falling through pipes from a height. Condensers, 
coolers, and dephlegmators are here principally concerned, points out Hans 
W oLLENBERG, an electrical engineer, who writes on this subject. Hitherto^ 

the waste water from such jilant has been 
conducted into the river, the reservoir, or the 
drain without thought of utilizing the energy 
at the outlet of the fall pipes containing it. 
Calculate, however, the value of the power 
thus lost, he remarks, and the result will be 
surprising. For example, if one assumes 
that from a condenser having a fall ]>ipe of 
10 metres (32ft.) the amount of w’ater is 
about 4-2 litres (nearly 1 gallon) per second, 
4*2 X 10 

then at the base one has :--— 0*56 H.P. 

75 

And if a turbine bo used for converting this 
power into mechanical energy, one can realize 
at its axle an efficiency of 70-75 per cent., 
equivalent to 0-4 H.P. This machine can b<^ 
used for rmuiing a small dynamo, which will 
give 0*18 K.W. at 230 volts, sufficient for tlu^ 
lighting of a small worksho]). Actually of course 
in a factory where there are several such 
sources of power the fall-pipes will be directed 
to one large turbo-d^mamo, and valuable energy which otherwise might be 
wasted can thus be utilized to some advantage. 



Silicious Evaporator Scale, —O. Spengler anti the late C. Bren del, 
of the Institute of Sugar Industry, Berlin,* ])ublish some useful data tin silicic 
acid as a component of beet factory evajiorator scale. A greater or less 
amount of silicic acid, or silica ( 8 i 02 ) is alw’^ays present; but it is seldom stated 
by the chemist whether the sample he has analysed was taken before or after 
the ayiparatus had been cleaned with hydrochloric acid. Silicic acid may of 
eourse have been deyiosited from the juice as such, but it may also originally 
have been present in the scale as calcium silicate, which, on treatment with 
HCl would decompose to silicic acid and soluble calcium chloride. In the 
beet factory silicic acid is more likely to be deposited as such than as calcium 
silicate, which latter probably would be decomposed in the presence of the 
Bodium carbonate of the natural alkalinity of the juice. A recent analysis* 
shows as much as 33-7 per cent, of SiOg, most of which must have been present 
in the uncombined state ; and it is further shown that it is mostly in the last 
vessel of the evaporator that silica accumulates, from which it follows that it 
is precipitated mostly above a certain density. Incrustations containing 
silicic acid, which have a density of 0*34 to 1*30, lower the heat transmission 
far more than do those consisting mainly of calcium carbonate and sulphate, 
the density of which is high, generally 2*4 to 2-60. Silicic acid is most likely to 
originate from the limestone, the coke, t he walls of the kiln, and to a less 

' Chemiker Zeiiunjg, 1930, 54, No i, 9. 

2 ZeU8ch. Ver. dent. Zuckerind., 1929, 821-830. 

3 Deut. Zuckerind., 1929, 548. 
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extent from the dirt adhering to the roots. That it is introduced rather with 
the lime than otherwise is proved by some laboratory experiments of the 
authors, in which the course of SiO, (determined by means of Winkueb’s 
sensitive molybdate method^) was followed through carbonatation. Evidence 
was atlduced showing that the silicic acid passing into the clarified juice does 
not come so much from the raw juice, or the water used in diffusion, as from 
the lime used for the defecation. Some becomes precipitated during the 
first carbonatation, and more yet during the second, but some escapes and 
passes into the clarified juice. It is clear, therefore, that to obtain a clarified 
juice low' in silicic acid, and thus to assist in reducing scaling in the evapora¬ 
tors, it is necessary to use lime as low in this constituent as possible. 

pH and Immersion, —R. J. Brown, of the Research Laboratory of the 
G. W. Sugar Co. of Denver, Colo., says*:—“ Previous to the adoption of pH 
control, juices w'ere normally kept alkaline to phenolphthalein, probably at 
S pH or above. Following the ado]>tion of 7 pH as standard, capacities 
iiicroased, sugar quality improved and extraction improved decidedly. One 
curious fact was that at times rather large quantities of invert sugar appeared 
in the molasses, and molasses free from invert sugar almost never was pro¬ 
duced. All investigation taught: (1) sugar solutions invert slowly at 8 pH, 
and tlie rate increases as the j)H is lowered ; (2) invert sugar is destroyed by 
heat and by the impurities present in beet syrups. According to the theory 
of inversion, sugar should invert at any pH, since inversion is caused by hydro¬ 
gen ions and all sugar solutions have hydrogen ions present. pH is only a 
measure of the number of hydrogen ions present in a solution. We call 
7 pH neutral because pure w^ater, w'hich contains an equal number of 
hydrogen (H) ions and hydroxyl (OH) ions, contains the number of H ions 
represented by 7 pH, at room temperature. If we heat the water to 
boiling, the number of both kinds of ions increases and about 6 pH represents 
neutrality. Therefore 7 pH has no great significance. At pH’s below 7 
the inversion rate is found to be proj>ortional to the number of hydrogen ioiLS 
present, and since there is nothing magical about 7 pH, there is no obvious reason 
why H ions should not have the same power above 7 as below^ 7 pH. Actually 
wo have found that sugar does invert above 7 pH, and when pure sugar solu¬ 
tions are tested invert sugar may be found in solutions heated above 7 pH. 
It is not generally found in factory syrups since the impurities may destroy 
the invert sugar as fast as it is formed. We have examined sjnrups containing 
invert sugar, which after heating at 8 pH, contained no invert sugar although 
sugar was actually inverted during the heating. The rate of destruction of 
invert sugar was great enough to destroy all the invert sugar originally present, 
as well as the freshly formed invert. Tims the invert sugar content of an 
impure syrup is no measure of the amount of sugar which has been inverted. 
The invert sugar which is found in molasses is just the difference between the 
amount of invert sugar formed and the amoimt of invert sugar destroyed.” 

Milestones of the G,W.S. Co .—The Great Western Sugar Company, of 
Denver, Colo., started with six factories in 1905, and to-day operates 21, and 
the daily output of sugar has increased from 60 to 600 tons. They now' 
supply 40 per cent, of the beet sugar produced in the U.S. A few' milestones 
in operating progress are here pointetl out by R. J. Devbnish.* Firstly, it is 
mentioned that considerable attention has been given to getting rid of trash 

1 Zeitoch, Angew. Chem., 1914, 27, 1, 511. 

2 Sugar Press, 1929,13, No. 11, 14-15. 

5 Sugar Press, 1929,13, No. 12,10-12. 
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and stones. Spiked board floaters in the flume were tirst used to catch trash, 
and the operation of these was made easier by the Mooney crane. The first 
DAiiTON was a wheel tried at Fort Collins, later improved to the present 
familiar type. At Fort Morgan, Fbankun, an old mining man, suggested 
the pulsating stone catcher, which has proved successful. The roller picking 
table, used successfully in Michigan for several years, was in 1917 placed in 
Bayard between elevator and washer, not to remove trash, but because of 
flat slope. Its efficiency as a trash remover was demonstrated and it is now 
standard equipment. The capacity of all factories has been enormously 
increased, largely by the introduction of chains in the battery. By experi¬ 
ments at Gering it was proved that most of the loss of head in the battery was 
caused by piping and fixtures, but so far little has been made of this infor¬ 
mation and the batteries are essentially the same as they were in 1905. 
Capacity has also been increased in the last few years by cutting square 
instead of V-shaped cossettes. Squares were anathema five years ago. Pulp 
was handled by troublesome drags instead of pumps as now. Carbonatation 
presses have been gradually developed. First Kroog plate-and-frame, 
then Kelly, and now rotary, with the introduction of the absolutely new 
feature of thickeners. The first DeClxty baffles were installed about 1911 
and now reduce entraimnent in the evaporators of all factories, except 
Lovell. The Graham continuous sulphitors were unknown in 1905. Seeding 
of pans became common practice perhaps ten years ago. Belt-driven centri¬ 
fugals took the place of water-driven machines more than twenty years ago, 
and in time these will be superseded by electrical drive, with the motor 
acting as generator when baskets are at rest. In the boiler-houses automatic 
stokers feed fuel of uniform size, with resulting economy and with elimination 
of smoke. Ashes are now carried hydraulically from boiler-house to dump. 
Plunger pumps have largely been replaced by centrifugals. Individual motors 
have taken the place of long lines of shafting. In the Steffen houses 
refrigerators were long ago scrapped. The hot saccharate process has been 
developed, and the research laboratory cooler placed in new houses. 
Chemical control has reached a high stage and, with the co-ordination between 
factories rendered possible by travelling technical men, has been the most 
important cause of efficient operation. In this work the research laboratory 
has been essential. “ Looking forward we can see continued progress in 
size and efficiency. Before 1956 we can expect to see greater economy of 
fuel and labour. Perhaps we may see continuous batteries, possibly of the Olieb 
t3q)e, at work, perhaps Lafeuille crystallizers, possibly scientifically con¬ 
trolled granulators as urged by the research laboratory and certainly mech- 
^cal means of moving sacked sugar into cars. Refined sugar may be stored 
in bulk and shipped in bulk, too, in tank cars to customers using large quan¬ 
tities.” 

Miscellaneous. 

Effluent Purification ,—Experiments which were commenced in 1927 
by the Department of Scientific and Industrial Research^ on the purification 
of the waste waters from beet sugar factories by the process of biological 
oxidation on percolating filters, were continued during the 1928-29 sugar-beet 
campaign. The investigation has included experiments in the laboratory 
and on a semi-commercial scale. During the 1927-28 campaign, under the 
conditions employed, a purification of 70 to 80 per cent, was obtained, and this 
was improved to 90 per cent, purification in the semi-commercial scale experi- 
I Report for 1928-29 of the D.8.I.R. (HM. Stationery Omc^lsTed. nett). 
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xnents carried out in the following year. This amount of piiridcation was 
obtained when treating pidp-press liquor diluted with flume water. Before 
admixture with pulp-press liquor, the flume water had been subjected to 
partial settlement but it still contained suspended matter which was largely 
deposited in the Alters. The filters showed signs of “ ponding ” at the end 
of the 1928-29 campaign, which lasted only sixty-nine days. With a longer 
campaign it is probable that the deposition of solid matter in the filters would 
have been sufficient to put them out of action. In view of the promising 
results which have been obtained, the investigation will be continued during 
the 1929-30 campaign with the object of ascertaining what fiurther improve¬ 
ment in the process can be made. Polish Results, —Average results of the 
working of 30 Polish beet factories were recently published,^ from which the 
following figures are extracted : Sugar content of the roots, 17*2 to 19*08 per 
cent.; juice draw-off per 100 kg. of roots sliced, 106 to 126 litres; lime per 
100 kg. of roots, 1*8 to 3*0 kg.; sugar per cent, scums of the first carbonatation, 
0*85 to 2*06 per cent.; sugar in the second carbonatation scums, 0*22 to 3*06 
per cent.; coke consumed per kg. of roots, 0*45 to 1*26 kg.; coal per 100 kg, of 
roots, 11 to 16 kg. (raw sugar is made). Beet Fat, —It is known that sugar 
beet contains up to 0*2 per cent, of fatty substances, which for its extraction, 
points out P. Pavlas,* requires that the dried, i)owdered slices should be 
treated, first with ether, and following that with alcohol. During the course 
of manufacture, half this fat remains in the exhausted slices, pressing of which 
reduces the amount to one-tenth. Beet fat contains about 40 per cent, of 
imsaponifiable matter, from which sterol can be separated by solution in 
alcohol. Reduchxg Sugars Determinaiion, —It is known that in the deter¬ 
mination of reducing sugars by means of Fbhung's solution certain non-sugar 
substances exert an effect on the accmacy of the result. Mabib Bjecrlesova* 
points out that the result is lowered by the presence of a small amount of 
ammonium sulphate. Much greater errors, however, axe caused by the pre¬ 
sence of certain amines, or amino-acids, in the assay liquid. Glutamin and 
asparagin, wliich occur naturally in beet molasses and other beet factory 
products, were found to have quite a marked effect in lowering the result. 
In a series of experiments it was found that the presence of 6 mgrms. or purine 
bases, such as occur in beet molasser-i, produces marked errors, making the 
results about 26 per cent, lower than the truth. 

Sodium Flame.— ^Pencils prepared in accordance with the formula devised by 
T. MoLaohlan and A. W. Middleton,^ for providing a sodium fleune caj^ble of giving 
a shup reading with coloured solutions in polarimetric determinations, are now 
obtainable from London laboratory suppliers. The end of the 6 in. pencil is inserted 
in an ordinary Bunsen flame, which method of providing a sodium light flame 
entirely obviates the trouble experienced in the usual method of heating a piece of 
common salt. _ 

City Guilds Examinations. —Certificates of the City and Guilds of London 
Institute Examinations in Sugar Manufacture are more and more regarded as useful 
qualifications for the sugetr chemist and engineer. There has been keen competition 
for the medals (Bronze in Grade I and Silver in the Final Examination) wmch are 
offered to candidates obtaining the highest number of marks in the examinations. 
In South Africa, the local entries this year total 38, being 24 for Grade I, and 14 for 
the Final Examination. There are also a good number of entries anticipated from 
Mauritius, the West Indies, and Australia. Particulars are obtainable from : The 
Superintendent, City and Guilds of London Institute, South Kensington, London, 
S.W.7., or from local educational authorities. __ 

1 OiueUe SucfUre PoUmaiUt 1980, No. 8; through Suppl, Cire, No. 218S of 1980. 

2 ZeUteh, Zuekeritid, CmhoHov.f 1929, S4, No. 2, 9-28. 

9 Zsiitch, Zuchennd, OteehoOw,, 1929,44, No. 1, 1-5. ^ AwOytt, 1927, 089. 
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Heat TranHSr and CryataUizatkm. Prof. W. L. Badger. Article VII*; PrincipleB 
of Forced Circulation Evaporation. (Swenson Evaporator Co., of Harvey, 
lU., U.S.A.). 1930. 

Increases in the viscosity of the evaporating liquid increase the thickness of the 
stagnant film and decreases the convection currents. If heavy liquids could during 
evaporation be kept constantly in circulation, it should be possible to obtain rates of 
heat transmission many times higher than possible by natural convection. Mechani¬ 
cally operated propellers have disadvantages, the principal being a high power 
consumption. Recently, however, a system of positive circulation has been experi¬ 
mentally installed by the Swenson Evaporator Co., at the University of Michigan, 
this acting on the principle of withdrawing liquid from the cone of a vertical tube 
evaporator and pumping it back into a upper auxiliary cone so as to give a positive 
discharge over the tubes. A large number of experiments have been run with 
this forced circulation evaporator, the results of which are promised latei. 

Theory and Practice in the Use of FcrtilUers. Firman E. Bear, Ph.D. The Wiley 
Agricultural Series. (Chapman & Hall, Ltd., London.). 1929. Price : 
20s. 

This is a skilful summary of the various points of view regarding fertilizer theory 
and practice that have been developed by the m€iny workers in this field since the time 
of Lawes and Gilbebt of Rothamsted fame on to the present day. In the main it 
tmats of the subject historically, and photographs of the famous men who have built 
up the science from Liebig onwards, together with extracts from some of their papers, 
suggest the personal treatment. There are chapters on the nitrogen controversy, 
the biological fixation of nitrogen, on nitrification, and the nitrogen economy in 
soils; then on the mineral theory, the ash analyses of plants, and the mineral 
constituents of the soil solution. A sketch of the development of the fertilizer 
industry follows. After this are chapters on the different fertilizers, nitrogenous, 
phosphoric, potash, and mixtures of these; and her© one learns how low-grade mix¬ 
tures are being eliminated in favour of concentrated fertilizers saving transport 
charges. Remaining chapters set forth typical fertilizer practice with the selection 
and application of fertilizers. There is a chapter on the control of the soil reaction. 
Lastly is given one on the organic matter of the soil, in which the importance of pro¬ 
cesses of making artificial manure as developed at Rothamsted is a feature. Through¬ 
out the book is found a considerable amount of information on fertilizers of a practical 
nature presented interestingly. 

Photosynthesis. H, A. Spoehr, American Chemical Society; Monograph Series. 

(The Chemical Catalogue Company, Inc., New York.) Price : ^6-60. 

In this book are set forth the theories and experimental evidence relating to the 
manner in which the green plant plays a rdle of a converter of radiant energy. A 
voluminous literature on the subject has collected since the first definite observation 
of value from the chemical view-point was made by Pbiestley, viz., that plants 
are capable of forming oxygen. Yet in spite of the very considerable amount of work 
done much remains obscure. Part of this book is devoted to describing the schemes 
and theories that have been proposed to explain the various chemical steps in the 
conversion of COj to starch and sugars. Liebig’s theory that organic acids are inter¬ 
mediate products in the synthesis has received support from different biochemists 
from time to time, having in fact re-appeared periodically with modifications. 
In Baeyeb’s theory, which has received attention perhaps more than any other, 
synthesis takes place by way of CO,, carbon monoxide and formaldehyde. Much 
work has been done on the possible way in which formaldehyde is condensed to sugars 
in the plant, and to date it must be admitted that its mechanism has not sa tisfa c torily 
been determined. This book renders service in stating the present position of photo¬ 
synthesis, a difficult and complex subject. 

A See also 1929, 6T0. 
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Staboh in Oashe*—^T he Exp^iment Staiton* Hawaii, coziilniifi Haddon’a 
obaervattoii^ that starch accumulations are to be found in Natal Uba cane when 
grown on an acid soil, whereas in the mature parts of Hawaiian Uba, P.R. Uba and 
POJ 36 starch was absent. In H 109, D 1135 and UD 1 starch accumulations of 
another type were found, these occurring only above the nodes and only in the first 
two or three layers of parenchyma cells surrounding the bundles. They are being 
investigated further. _ 

SuTEBPHosruATX! Baos. —^At present there is considejable wastage due to the 
impossibility of using jute super-phosphate bags more than once, as these when 
emptied soon rot. Tests have indicated, however.^ that a simple and effective 
remedy consists in shaking the bags free from super-phosphate dust as completely 
as possible then immersing them in a weak alkaline bath (10 lbs. of soda crystals or 
4 lbs. of soda ash in 50 gallons of water). Then the bags are fit for use again, it is 
said, and are practically immime from acidic decay. 


Eiiegtromigtbic pH .—^In Hawaii equipment for making pH determinations with 
the quinhydrone electrode, suitable for routine work in factory laboratories, is being 
distributed.^ This method of pH determination is recommended by the Experiment 
Station as preferable to the colorimetric, being stated to be more sensitive and 
accurate, and as colour does not interfere this method of H.I.C. control can be ex¬ 
tended to include all the products in the latter part of the process. Colour charts, 
says the Station Chemist, will still be useful, but he adds that now it is advisable to 
use the quinhydrone electrode for control purposes. 


Sena Suoab Estates. —According to the African World, the sugar output from 
the Sena Sugar Estates' four factories on the Zambezi has exceeded all expectations 
this year with a total production of 70,000 tons from 277,000 tons of cane. These 
figures include the production from the Mopea and Luabo estates in the Quelimane 
District of the Colony as well as from tlie Caia and Marromeu estates, which are within 
the territory administered by the Companhia de Mozambique. The Sena Sugar 
Estates have made a contract with a Durban syndicate for the sale of the whole of 
their molasses, which is being sent from Chinde to Durban in a specially built tanker 
carrying 1100 tons. The yearly output of this molasses is estimated at 23,000 
to 25,000 tons. __ 

Trade in Cuba.— A D.O.T. Report on Cuba remarks that during the years of 
high sugar prices the mills made extensive additions to their machinery, with the 
result that they now have machinery capable of grinding nearly twice the quantity of 
cane they are receiving. The general concensus of opinion in the sugar indiistry in 
Cuba to-day is that this country must rely on her ability to produce sugar at as low a 
cost as it can be produced anywhere in the world, giving special attention to improved 
methods of cane cultivation. Very few sales of sugar mill equipment are reported 
so far by the local mill supply houses. Amongst the large sugar-mill groups under 
American control there is an increasing tendency to place all orders of any magnitude 
through their buying offices in the United States, buying locally only what they find 
themselves in urgent need of dui'ing the grinding season. 


Impbriad Soil Bureau. —Sir Jolm Russell, D.Sc., F.R.S., Director, Rotham 
sted Experimental Station, points out in a recent cuticle® that “it is palpably im¬ 
possible for the agricultural expert busy with his own problems to read all this 
enormous mass of literature in so many different tongues. It is equally inmossible 
for him to leave it alone.'* Under Sir John's directorship, therefore the Imperial 
Soil Bureau has been formed. Its main duties are to maintain an index of the 
msearches being ccuried out in different parts of the Empire, and as far as possible 
in foreign countries; and to distribute information about soils (and fertilizers) to 
o;fficial8 in cdl pcurts of the Empire. Memoranda are being drawn up dealing with 
mechanical an^ysis and analytical processes, soil erosion, green manuring, field 
experiments, etc. A soil map of the ffmpire is contemplated, and enquiries from soil 
eiqperts are answered. Generally the Bureau will endeavour to assist all engaged in 
studying the soils and growth of crops in the British Empire. _ 

1 J.Sd., 1928, 442, 446. 8 Eeport of the Experiment Station, H.S.P.A., 1929. 

5 From evidence given recently hafora the Australian Commonwealth Tariff Board. 

* Rvpmi fifths Experiment StaHm, H.S.P.A., 19^, 95. 

«■» Journal of the Ministry of Agrieulturf^ 1930, 36, No. 10,925-928. 
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Whitb Bbbt Sttgars* —^At a meeting of the Swedish Chemi^ Society recently, 
S. KeuterskiSld emphasized the difference between some beet white sugars and bone* 
char reffned sugars* ^ Some of the former, he said, are capable of masking flavours in 

g reserve making, as could be shown by the following test: Some water was slightly 
avoured with essence of ginger. In 100 c.c. of this water 3 grms. of the beet 
white sugar were dissolved, when it was noticed that the aroma had disappeared. 
On the other hand, on dissolving 3 grms. of refined sugar in 100 c.c. of the same 
ginger-flavoured water, the aroma still persisted. 

H-ion Concentration. —“ Colorimetric indicators previously uMd for such 
measurements are based upon emp 3 n‘ical laws.^ The fundamental condition in which 
we are interested in such measurements is the concentration of the hydrogen-ions, 
and as we have rather definite information about the electrical charges carried by 
hydrogen ions the most direct method for measuring hydrogen-ion concentration is 
that of measuring the electric potential set up by the presence of the hydrogen-ions 

at a hydrogen electrode. The accepted method for measuring hydrogen-ion 

conceniraiion is the electrical meihod> all colour indicators being ealibraied against 
electrical mectsurements.'*'* 


Alcohol Dehydration. —In the recent article published in these columns on 
the production of absolute (water-free) alcohol,® mention was made of the old lime 
process. This method of extracting the last few per cent, of water remaining in the 
alcohol after rectification is eustually still in use, though very uneconomical, due to 
the large loss incurred. It is now reported^ that at Kehl, Germany, where this 
method of dehydration is carried out imder pressure, a very serious explosion occurred 
resulting in the death of two of the plant engineers. It seems surprising that such a 
process, both dangerous and primitive, should still be in use in Germany and else¬ 
where, seeing that modern methods of dehydration, which give a good recovery 
and work economically without being at all dangerous, are iri use in different countries. 


Rat Control. —Continuing experiments in the Pathology Department of thc^ 
Hawaiian Sugar Planters* Association, J. P. Martin reports® on the relative toxicity 
of rat poison baits. Captive rats, it was noticed, refused to eat barium cakes unless 
dq)rived of other food. Although many rats died from strychnine poisoning, many 
could eat apparently unlimited amounts of wheat treated with this poison. A more 
attractive bait was found in the form of wheat treated with thallium sulphate, 
which has now been generally adopted along Hawaiian plantations as a cheap satis¬ 
factory rat bait. It has no bad taste, and its ready ingestion is favoured by the 
rodents. Almost complete cessation of subsequent rat damage has been determined 
when thallium torpedoes have been thoroughly,distributed in the rat-infested areas. 
Such bait, however, requires to be handled with care, and skin absorption by man 
is avoided by the use of rubber gloves when the salt is in aqueous solution. 


•* Liquid Sugar.*’ —In the U.S.A. liquid sugar is being offered to makers of 
confectionery, preserves, canned goods, brecul, soft drinks, ice creams, and the like. 
It is sold in three forms, viz. :—(a) a standard sucrose solution (colourless) of 67*6® 
Brix. (36*9'^Be.); (6) sucrose solution No. 2 (slight amber cast) of the same density 
and (c) invert sugcu* syrup of 76*6° Brix (41'5°B^ ). It is distributed to the buyer 
in metal drums of 65 gallons, in tank trucks of 1200-1500 gallons, or in tank cars of 
8000 gallons. A storage installation is required by the user, consisting of an enamel- 
lined storage tank situated at a suitable height for gravity feed and a centrifugal 
pump for raising the lyrup from drum, truck or car to stoiage tank. The price of 
the s^yrups is based on the current market price of fine granulated sugar, and on the 
densities stated above, less an allowance. Thus the price of the standard syrup No. 1 
is the basis price of granulated sugar minus 90*30 per 100 lbs. of solids. In the case 
of the No. 2 syrup the deduction is 90*35 per 100 lbs. of solids. Invert syrup is 
priced on a somewhat similar basis. Economy is claimed thus to be realized, the 
cost of crystallization and bag packing of ordinary sugar being said to be distinctly 
less generally than the extra freight and handling charges for the liquid sugar. 


1 Centr. lAiekerind., 1929, 37, No. 49, 877. 

2 Extracted from a paper by I. Mblville Stein on ** Preriidon Industrial Kecordt and Con- 
troUezs ; Journal of the VraMin Institute^ 1980, 209. No. 2, 201-22S. 

3 1930. 77. * Januw 23rd, 1980. 

A Report of the Experiment Station, H.S.P.A., 1929. 
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Ash and Elkotrtoal (>)NDucTrviTY or Cans Sybttps and Moiassbs.* F. W. 

Zerban and Louis Sattler.* Ind, Eng. Chem. (Analytical Edition), 1930, 

2, No. 1, 32-35. 

A rapid and accurate conductometric znethod for the determination of aah 
in raw cane sugars was described in a prerious paper.* The percentage of aoh 
(sulphated, less 10 per cent.) is t— 0‘0001767 (9-13X -f 1935 — Kj), where K is the 
spMific conductance X 10* of the sugar solution itself, and Ki is that of the solutian 
acidided with HCl. This is the “ conductometric formula.** The investigation is 
now extended to syrups and molasses, the range of the afdi content of wliich is 
roughly 10 times that of raw cane sugam. In rl AAling with raw cane sugars, 5 grzns. 
of sample were dissolved in 100 ml., but now to avoid the depressing effect of the 
non-sugar non-electrol 3 rt 68 contained in syrups and molasses one-tenth of the 
quantity of material was used, viz., 0*5 per 100 ml. In order further to make up the 
non-electrolyte concentration in such solutions, 4*6 grms. of sucrose was added to the 
0*5 grm. of sample, thus imitating the composition of a raw sugar, the exact experi¬ 
mental procedure being as follows : 25 grms. of S 3 rrup or molasses was dissolved in 
100 ml. of hot conductivity water, filtered by suction through a mat of filter pulp 
covered with asbestos into a 200 ml. flask, the mat washed repeatedly with water, 
and filtrate and washings after mixing made up to the 200 ml. mark at 20®C. Two 
20 ml. portions of the solution were evaporated on the w.b., in silica dishes to a thick 
syrup, and sulphated ash determinations mode on them. For the conductivity 
measurements, 20 ml. was diluted to 600 ml., and to another 20 ml. portion was added 
22*6 grms. of refined tablet sugar in a 600 ml. fiaak, the final volumes being completed 
at 20®C. Conductances weie measured as usual with and without addition of 6 ml. 
of 0*25 N HCl to 200 ml. of the solutions. Detailed results have been assembled 
in a series of tables, mimeographed copies of which can be obtained from the authors. 
These figures show the average and maximum errors compared with the chemical 
ash method, being for the 0-ratio method with addition of sucrcM^ zh 0’184 and 
±: 0*34 per cent, respectively, and for the conductometric formula method db 0*121 
and dr 0*47 per cent. Anyway now the 0-ratios are of no great significance, being 
greatly influenced by the anions present, as even in the absence of sucrose the con¬ 
ductometric formula method generally gi ves better results. The agreement is not so 
good for the cane syrups, for which the slightly modified formula should bo used : 
0*001767 (9*]3iC -f 1976 — iC^). In refinery syrups boneohar treatment causes a 
profound change in tho character of the product, depending on the amount of char 
used, due prolwbly to the change in the relative proportions of the cations in the 
salts present. Instead of the factor 0*001757 in the conductometric formula, there¬ 
fore, one lower is required, as is shown in the following table, giving the appropriate 
factors for different products with and without sucrose addition 


ProdnotB 

Maw eugar fncU>ry ;— 

Cuban blackstraps . 

Porto Kicau blackstraps. 

Intermediate molasses . 

Cane syrups . 

Rejinery :— 

Filtered syrups. 

Unfilteied syrups. 

Final syrups (refinery X) . 

Final syrups (refinery Y) . 

Final i^aps (miscellaneous) .... 


Factor 


With Sucrose 

Without Sucrose 

0001757 

0*001640 

0*001757 

0*001640 

0 001757 

0*001640 

0001757« 

0*001640« 

0*001647 

0*001661 

•0001662 

0001666 

0 001731 

0*001622 

0*001700 

0*001690 

0*001710 

0*001596 


a Bee above for modiaed formula. 

It would appear from this work that even with the conductometric formula 
method it woul d be nec e ssary for each refinery to determine appropri ate factors for 

Review Is copyright and part of It may be reproduced wltiiout permission.-* 
1323 J«4, lor a short abstiart of this paper. 

* Chief Chemist and Asalstant, New York Sugar Trade Laboratory. «I.bV., 1028, 31. 
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each claas of material. If the cause of the variations in the factor of the correction 
foKtnula can be discovered, it may be possible to de ’elop a more general formula 
applying to all products of the raw sugar factory as well as those of the refinery. 


SucEosB Losses m Cbystallizbbs nxmiKO Cooling. F« H. King and E. B. Jainora. 

St4ffar News, 1930, 11, No. 1, 19-27. 

Previous work by investigators has shown that the decomposition of pure sucrose 
in solution is a fimction of the temperature and the time. Deterioration due to 
contamination by micro-organisms, and inversion due to the hydrogen-ion-ccni- 
oentration, may also be factors. No information is available in the literature as to 
the extent and causes of the possible losses of suciose during orystallization, excepting 
perhaps a paper by Saunas in Ouba,^ who concluded that crystallizers were ** glucose 
formers.” Therefore, with the object of getting further information on what appears 
to be an important matter, the authors stiidied the behaviour of sugar for varying 
periods of time in 12 crystallizers of the Calamba sugar estate, P.I. Determinations 
of gravity solids, sucrose, and reducing sugars were carried out according to standard 
methods, whilst for the pH a quinhydrone electrode was used. Following are the 
results of the chemical tests made :— 



Tempera- 

Suciose 

Glucose 


Glucose 


Grystallirer 

Hours in 

ture 



Sucrose 

fiain 

pH 

Number 

Crystallizer 

"C. 

100 Brlx. 

lOOBrix. 

loss 

or loss 

decrease 


0 .. 

76*0 . 

. 62*69 

. 14*06 .. 

1-63 .. 

+ •48 .. 

. 0-24 

1. 

.... 192 .. 

42*0 

61*06 

. 14*63 .. 





0 .. 

72*0 

64*41 

. 12*84 .. 

2*31 

+ •66 .. 

0-22 

2. 

.... 192 .. 

40*6 . 

0210 

. 13*50 .. 





0 .. 

72*0 , 

62*38 

. 14*21 .. 

1*34 .. 

+ 63 .. 

0-17 

3. 

.... 48 .. 

64*0 

61*04 

. 13*68 .. 





0 .. 

78*0 . 

60*00 

. 14*12 .. 

2*19 .. 

—92 .. 

0-29 

4. 

.... 72 .. 

48*5 . 

57*81 

. 13*20 .. 





0 .. 

76*5 . 

62*69 

. 14*37 .. 

1*09 .. 

+ •03 .. 

0-29 

6. 

.... 96 

47*0 . 

61-60 

. 14*40 .. 





0 .. 

76*0 . 

61-48 . 

. 16*26 .. 

1*66 .. 

—76 ., 

0*27 

6. 

.... 96 .. 

48*0 . 

59*82 

. 14*49 .. 





0 .. 

74*6 . 

62*06 . 

. 12*90 .. 

1*81 .. 

+ *04 .. 

0*37 

7. 

.... 48 .. 

64*0 

60*75 . 

. 13*03 .. 





0 .. 

72*0 . 

61*37 . 

. 13*74 .. 

1*62 .. 

—21 .. 

0-31 

8. 

.... 42 .. 

67*6 . 

69*76 . 

. 13 53 .. 





0 .. 

71*0 . 

61*38 . 

. 16*29 .. 

0*88 .. 

—18 .. 

0-05 

9. 

.... 24 ., 

51*6 

60*50 . 

. 16*11 .. 





0 .. 

79*6 . 

60*12 . 

. 16*34 .. 

1*11 .. 

— 14 .. 

0*24 

10. 

.... 38 .. 

66*0 . 

69*01 , 

. 16*20 .. 





0 .. 

71*0 . 

69*88 . 

. 15*63 .. 

0*23 .. 

+ •02 .. 

0-06 

11. 

_ 24 .. 

65*5 . 

69*63 , 

. 16*56 .. 





0 .. 

76*0 . 

69*46 . 

. 16*22 .. 

0*74 .. 

+ •52 .. 

0-08 

12. 

.... 24 .. 

64*0 , 

68*71 . 

. 16*74 .. 





It is clear from these figures that sucrose was lost during the period of cr 3 r 8 tal- 
lization, the average of the 12 tests giving 2*93 per cent. Assuming that 23*7 per 
cent, of the 12 per cent, of sucrose in the cane is treated in the crystallizers, this loss 
will amount in a mill grinding 1000 tons per day to about 0*833 tons of sugar. It is 
also seen that sugar decomposition was greatest when the temx^erature initially was 
high, and when this temperature was maintained fairly high during the preliminary 
period of cooling. It is also controlled by the purity. Consideration of the pH data 
indicates that acids were rapidly formed during the period when the massecuite was 
maintained at its highest temperature. Determinations made of the micro-organisms 
present during the sojourn of the massecuite in the crystallizers showed that there was 
practically no increase in their number, so that the sugar losses indicated are not 
considered to be due to eontamination either by yeasts or bacteria. 

1 1929,147. 
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UmauTxcm ow DisrnxBBV BY-PBODtrorg (CO, and Vinasbb). E. Humboldt. 

Facia about Suffotf 1930, ZS, No. L 1&-19. 

Utilization of the by-products of a distillery using molasses is simple in theory* 
but in practice it presents diflOculties of a ph 5 rsical or mechanical kind. The amount 
of CO* evolved during the process is slightly over 97 i>er cent, of the weight of the 
alcohol produced, and it is possible to recover about 76 per cent., or approximately 
6 lbs. per gaUon of absolute alcohol produced. The compression plant is not expen- 
sive» 1^ the cylinders used in storing and handling the product represent a heavy 
item; the cost of a 50 lb. cylinder varies from $15 to $17 and a good many of them 
are immobilized for several weeks, since they must remain in the custody of the 
purchaser till empty. A plant packing 10 tons daily, or 400 50 lb. cylinders, must 
have a stock of approximately 3000 to 4000 cylinders, representing an investment of 
$50,000 to $60,000. Carbonic acid from fermentation alwajrs has a definite odour, 
more or less objectionable, which must be removed if the product is to be used in the 
manufacture of beverages or of dry ice. Other impurities are small amounts of alco¬ 
hol, aldehydes, esters, and fus?l oil, all of which are easily removed. But the odour, 
which is due to mere traces of butyric and valeric acid, is very persistent; oxidation 
fails to destroy these compounds and they must be absorb^ either by activated 
charcoal or by a solvent, such as glycerin, or a neutral t)a.'affin oil. The last named 
product is by far the most satisfactory as it also absorbs the last traces of fusel oil; 
it can be regenerated very easily by heating. The purification is best done by scrub¬ 
bing with water and finally by a weak solution of soda ash. The scrubbing must be 
slow and progressive. All entrained water is best removed after the first com¬ 
pression stage, or at least after the second; if a strictly dry gas is desired, the product 
can be passed through calcium chloride in its way to the last compression stage. The 
process thus presents no difficulty whate /er if common sense and good engineering 
are used throughout; with proper design the use of chemicals U unnecessary. 

In modem distillery pr€kctice the yeast is not separated but is run right through 
the beer still with the fermented mash. Experience has shown that fermenter yeast 
is very hard to separate as such, on account of its colloidal nature, resulting from the 
presence of cells of all sizes and stages of growth. The “ slop itself, whether free 
from yeast or mixed with it, contains some calcium, sodium, and potassium salts, 
a large amount of carbohydrate of various kinds, and some proteins. In all cases it 
must be concentrated to 36-40° B4. before being subjected to the final treatment. 
The old tunnel evaporators, in which the direct heat of some fuel is used, are cheap 
but dirty and wasteful. Also, the agitators wear out quickly. By far the best way 
is to evaporate in a multiple effect, which should have copper calandrias, or at least 
copper tubes and tube sheets. 

Ordinary vacuum evaporation is far from satisfactory on accoimt of hea y in¬ 
crustation. It is much simpler to use a triple effect working at 45-48 lbs. pressure 
in the first body, the last one being the heater of the beer still. Such an installation, 
properly designed, will deposit most of the incrustating material away from the 
heating surface and will be much cheaper in operation and in steam consumption 
than an ordinary vacuum triple effect. Properly conducted, a good triple effect 
will easily concentrate the still output to 36-40° BA, and at that concentration 
it will bum without outside heat. In some plants it is customary to simply spray the 
concentrated liquid on a brisk fire in a furnace with a good draught. As soon as the 
furnace is heated throughout, no other fuel is necessary. Care must be taken to 
remove the clinker before the combustion is complete, else it will fuse together and 
may slag down the brick wall. Moat of the ash obtained in that manner carries from 
35 to 45 per cent, of potassium oxide, and is sold as such to fertilizer manufacturers. 
It would be far more advantageous to separate and refine the potassium compounds 
in a fair state of purity, when they command a much higher price. 

Besides the mineral matter, the concentrated slop contains large amounts of 
carbohydrates and proteins and by destructive distillation in closed vessel it is 
possible to recover a large quantity of acetic acid, methanol, acetone, and acetone oils. 
There is a very good market for the various products thus obtained. The process of 
destraetive distiilation, however, » not as simple in practice as it looks in theory. 
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The moss first loses its water, then enters a state of semi-lusion, and finally beoames 
solid and very hard inunediately before period of carbonization* But to com* 
pJetely carbonize a mass of 2 ft. thickness will demand a temperature of about 800^0*, 
or a bright red for several hours, to the end that the centre may reach about 275* 
290^0, Of course, such heat is very destructive to the material in use; besides, it 
means an enormous waste of fuel. Considerable time and money were spent during 
the war in experimental work in a large plant turning out about 22,000 gallouB of 
alcohol daily and the problem was finally solved to the satisfaction of all concerned. 
The permanent gases are best burnt under the retorts, to avoid any ofiensive odour* 
As for the tars, they can either be distilled by various tar oils or burnt under the 
retorts after a wasliing. When the ofjeration has been properly conducted in good 
equipment, including a well designed tar scrubber, washing is hardly necessary, as all 
but the last traces of acetic acid have been removed. Jointly with the various 
aliphatic derivatives, there is produced a large amount of ammonia, which can easily 
be recovered and which is well worth recovering. As for the leached out charcoal, it is 
in a fine powdered condition and dries quickly when extracted from a hot water wash. 
Concentrated slop behaves a good deal like wood, and its carbohydrates present 
the same phenomenon of exothermic decomposition at about 275°C.; consequently, in 
well designed equipment the amount of auxiliary heat needed is quite small. To sum 
up, a plant designed and built to operate as a single unit from the initial molasses to 
the production of alcohol and COj and down to the continuous evaporation of the 
vinasse and its destructive distillation will yield the best returns in valuable by¬ 
products at a minimum cost. And, which is far more important, such a plant can be 
made clean and attractive, free from noxious odours and from the filthy messes 
which are so frequently found around distilleries. 

pBiUiiFP CBYSTALLizrNG pBOcicss. Deut. Zuck(trind., 1929, 54, Ko. 41, 1095-1096. 
Consists in adding a stream of water continuously to the massecuite while crystal¬ 
lizing, and is in effect a method of obtaining a constant degree of supersaturation 
throughout crystallization. Massecuite is boiled as closely as possible, and when 
after about an hour’s mixing in the crystallizer it has reached supersaturation one 
runs in water at such a rate that the supersaturation is maintained, cooling and 
crystallization taking place evenly. A first-product requires about 360-400 litres 
of water per 700 zentners (70 metric tons) of massecuite, and for a mixing duration 
of 8-9 hours the rate of addition is ^ litre per min., thus a very small amount. This 
process is said to have been taken up in 30 factories employing 250 crystallizing 
plants.— ^Vapottb Pressubxs op Saturated Solutioks of Lactose, Sucrose, 
Glucose, and Galactose. E. 0. Whittier and S* P. Govld. Ind. ^ JEng, Chem., 
1930, 22, No. 1, 77-78. The vapour pressures of saturated equilibrated solutions of 
sucrose, glucose, galactose, and lactose have been determined at These 

values indicate that the hygroscopic tendencies of these sugars differ, decreasing in 
tlie order listed. Calculated values have been obtained for the peremtage of 
atmospheric humidity with which each saturated sugar solution would be in vapour 
pressure equilibrium. It is suggested that lactose might possibly be substituted in 
part for sucrose or glucose in confectioners’ products in which the hygroscopic 
tendencies of these sugars are objectionable.—Visoosmr of Beet House Svbufs. 
A. N, Bennett and A. R. Nees. Ind, d? Eng, Chern,, 1980, 22, No. 1, 91-96. Design 
and use of a falling sphere viscometer is described. Results ore recorded of its 
application to l^t house products; as solutions of sucrose and raffinose; Steffenized 
and im-Steffenized syrups, and syrups from the barium process of recovery.—* 
Formation of Pectin Jellies by Sugar. G* Spencer* Journal of Physical 
Chemteiry, December, 1929. “ Within the jelly field for every fruit is a sugar-acid 
concentration, which will yield a jelly of whatever characteristic desired. This 
may be arrived at with some precision by the use of commercial pectin and formulae 
based upon a knowledge of the characteristics of each specific fruit. Hitting upon it 
by the evaporation method is a matter of “ hick.” Failure to set means that the 
sugar-acid conemtrations are outside the jeUy field for that fruit. These must be 
moved into the jelly field, or the jelly field must be enlarged until the original acid- 
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•ttgar oonoantratioaB are included within it. Thia is obviously done by adding more 
pectin. It could also be done by adding to the juice certain salts or other substances 
which tend to stabilisse the pectin.”— ^Abtiticial Manttbe feom Straw (” Anoo ”). 
R. C» Collison and H. J. Conn. N, Y. State Agric. Mxpt. StaUon, Bulletin No, 573 cf 
1919. A heap of mixed oat and wheat straw was impregnated with a mixture of 
salts in the following proportions per ton of dry straw: ammoni\un sulphate, 60 lbs.; 
ground limestone, 50 lbs.; superphosphate, 301bs.; and potassium chloride, 25 lbs.; 
and the stack allowed to ferment with periodical additions of water. A second heap 
was built under parallel conditions, using ” Adco,” as developed by Richards and 
HtTTCHmsoN.^ In three to four months both piles had rotted completely and 
resembled decomposed farmyard manure; and both gave satisfactory results when 
applied in vegetative tests. —Prodtjotion of Glycerin from Beet Molasses. 
P. V. Golovin. Zhur, Sakhamoi Prom,, 1, 22*25. Equal volumes of beet molasses 
and water are boiled for 1 hour with turf powder, diluted to 1074*1091 and fermented 
after having added ammoniiim salts, phosphates, calcium, manganese and sodium 
hydrogen sulphite for 36*48 hours. After dist^ing to remove the alcohol and 
aldehyde, the sulphite is recovered with lime and the solution filtered and neutralieed, 
the glycerin being finally steam distilled. —Sugar Beet as Source of Pectin. 
A. J. Codling and H. E. Woodman. Jl, Agric, Science,, 1029, 19, 701*714. According 
to the authors, beet pulp pectin cannot impart a Jelly condition to acid sugar syrups, 
and has therefore no technical significance. This inability to gel is connected 
neither with the mineral impurities nor with changes in the pulp pectose during 
the drying of the material in the factory. — ^H.I.C. of Refinery Liquors. W. R. 
McAllep. Report, Experiment Station, H,S,P.A,, 1929, 90-91. Considerable pre¬ 
liminary work was required before sufficiently reliable pH determinations were 
obtained with these dense but lightly buffered liquors. The hydrogen electrode 
could not bo used, even when voltages were determined by the ballistic method, 
for no practicable method was found for attaining a satisfactory equilibrium in the 
hydrogen-saturated solution* Consistent results were finally secured with colori¬ 
metric methods after the necessary precautions with respect to the quality of the 
water, proper neutralization of the indicators, and the technique for making com¬ 
parisons had been defined. Satisfactory results were also secured with the quin* 
hydrone electrode after observing the necessary precautions. —Colloid Measure¬ 
ments OF Cane Sugar. W. R. McAllep. Ibid,, 1929, 92-96. Cataphoresis measure¬ 
ments on numerous samples of Hawaiian raw sugars were made, but little evidence of 
correlation could be detected between filtration rates and dye values of individual 
samples. Ultra-filtration through a nitro-cellulose membrane in a specially 
designed apparatus seems a much more promising method of studying filtration 
characteristics. Permeability can be varied, and it is a reasonably satisfactory 
laboratory procedure. The cunount of non-dialysable matter (material retained on 
the membrane) was very useful in work at Wailuku, and if further work gives as 
consistent results as have been secured up to the present time, ultra-filtration will be 
very useful in studying the filtration characteristics of raw ceme sugars.—^H eat 
Insulating Materials. Technical News Bulletin (Bureau of Standards, Washing¬ 
ton, D.C., U.S.A.) No. 153. A study of the insulating properties of jute, cotton, 
fiax, wood fibre, bagasse, com stalk fibres, moss, excelsior, wood shavings, etc., waa 
made. There is practically no choice between the difierent commercial grades of 
these materials. The waste or poorest grades, therefore, may be commercially 
available for the manufacture of heat insulating materials. Tests made of each 
fibre, packed to different densities, showed that each fibre has an optimum density at 
which the thermal conductivity is a minimum or the insulating value a m aximum . 
Testa have also been made on mixtures of different fibres. It has been found that 
the addition of relatively quantities of good insulating materials to large 

quantities of comparatively poor material may yield a product of surprismgly good 

insulation value. _^Ash Determination of Beet Raw Sugars by the Electrical 

Meth ou . O, Spangler F. T6dt. ZsitwA. Ver, deul, Zuckerind,, 1930, 80, 1-10. 
During in Germany 108 raw beet sugars were examined at the Institute 

for Sugar Industry in Berlin by the conductivity method, using solutions of (o) 

1924, 226, 616. 
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5 gnus* of the raw sugar in 100 c.c. of water; (6) 28 grms. in 100 c.c.; and (c) 5 gnus, 
with 25 c.c. of N/40 HCl in 100 c.c. of water (as proposed by Zsbban and Sattle»)S 
the results obtained being compared with the percentages of ash by the usual in¬ 
cineration process. Ho small on the whole were the differences between the two 
methods that it was impossible to decide to which should be given the preference 
on the point of accuracy. In general, the conductivity results agreed between them¬ 
selves better, this being probably explained by the fact that a larger sample is taken 
for the determination. Insoluble ash is of course included in the result for the 
incineration method, but this does not wholly account for the somewhat higher 
result; as after the deduction of the percentage of insoluble ash, the incineration 
figure is generally a little higher than that foimd by the conductivity method. The 
authors intend to suggest that the conductivity method be put on the programme of 
the next International Commission for the Uniform Methods of Sugar Analysis, 
so that data on its general value mav be brought forward. — Saving Fuel in Canb 
Factories. Atist. Sugar J,, 1929, 21, No. 5, 321. With the object of reducing the 
bill for extra fuel, tests were made in one of the Queensland sugar mills, using certain 
control apparatus, as steam flow meters, flue gas analysers, and also thermometers 
and draft gauges. As the result of only one week’s observations, it was foimd 
possible by proper regulation of the conditions of combustion to reduce the fuel bill 
by 25 per cent. The flow meters determined the quantity of steam flowing along any 
pipe, or the amount of feed-water going into the boiler. The gas analysers determined 
the CO 2 and CO, and in conjimction with data on the furnace temperature and 
draught in the flues made it possible to determine the proper conditions for com¬ 
bustion.— Determination of Sulphurous Acid in Foods. S. Rothenfnsscr. 
Zeitsch, UrUers. Lcbenam., 1929, 58, 98-109. About 20 grms. of the sample are mixed 
with 260-300 c.c. of water in a 600 c.c. flask, some fine pumice added, and the flask 
attached to a condenser; 5-10 c.c. of 25 per cent, phosphoric acid are added through a 
tap funnel, and the liquid distilled into a mixture of 6 c.c. of 6 per cent, benzidine in 
90 per cent, alcohol, 6 c.c. of 30 per cent, acetic acid, and 6 c.c. of 3 per cent, hydrogen 
peroxide, using an adapter terminating in a bulk with a small opening, and reaching 
to the bottom of the receiver. About 60 c.c. should be distilled over ; any benzidine 
sulphate formed is separated in a Gooch crucible, and after drying at 106°C. for 30 
min. cooled and weighed, the weight of precipitate X 0-234 giving the weight of SO2 
present in the sample.— ^Mixing Raw Sugar in Sampling. J. Vondrak. Zeitsch, 
Ziuikerind. Czecho^Slnv., 1929, 54, No. 13, 126-128. According to the writer, the 
directions given in the recently published “ Uniform Methods are insufficiently 
precise for the sampling of raw sugar, and he accordingly suggests the following 
additional directions :—Samples are taken from a sufficient number of bags by means 
of a probe, and introduced into a large sieve (constructed with brass wire of 6 mm. 
with meshes of 4 to 6 mm.), which is placed directly over a larger container. The sugar 
in the sieve is mixed with a circular motion simply with the hand or with a wooden 
spatula, any lumps left behind being gently crushed, so that all the sugar passes 
through. Then the sugar in the container is similarly energetically mixed with a 
circular motion with hand or spatula, taking 2 to 3 mins, for so doing, after which 
sample bottles are filled.— Report of the New York Sugar Trade Laboratory. 
F. W. Zerban. “ The total number of samples polarized during 1929 was 24,624, 
the highest in the history of the Laboratory, these representing an average of 1620 
packages each, against 1666 in 1928, and 1648 in 1927. The average polarization 
of all samples was 96-57, which is 0*16 higher than for the previous year. The 
differ..-nce between the highest average monthly polarization (96-68) and the lowest 
(96-42) was only 0-26, much less than ever before. The percentage of samples testing 
between 96 and 97 has slightly risen, from 63*07 in 1928 to 63-18 in 1929, and that of 
samples between 97 and 98 has increased from 17-26 to 22-23. The relative number 
of samples polarizing between 96 and 96 has fallen further from 15*15 per cent, to 
11-73 per cent. Sugars below 96 polarization comprised only 1*84 per cent, of the 
total, compared to 3-82 per cent, in 1928. ‘ ^ 

_ V ,f«o* 
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Pboduotiok and Kevivutioation or Active (Deoolobizino) Cabbon.* J. J, 
Naiigle, of Greenwich, Conn., U.8.A. 322,185. July 26th, 1928. 

In producing active carbon (e.g., “ Suchar **), or revivifying spent active carbon, 
comminuted carbonaceous material is heated in a shallow layer in the presence of air 
or other oxidizing gas while being subjected to a to and fro agitating action so as to 
move the charge forward and at the^same time to expose substantially all the particles 

to the oxidizing action. In the 
example given, the material, 
which may be hot, is fed from a 
hopper 20 to a shallow open 
trough 1 lined with refractory 
material 4 and having a bottom 
formed of cast-iron plates 3, 5, 
the plates 3 remote from the 
feed end being water cooled. 
Electrode rakes 21, 22 and 
rakes 17, 18 extend into the 
material in the trough and are 
attached to a bar 9 which is 
carried on cross-bars 11 which 
have at their ends wheels 12 
moving on tracks 13 on each 
side of the trough. The bar 9 
is reciprocated by a link 15 
connected at one end to a 
member 14 attached to the bar 
and at the other end to suitable 
driving mechanism, for example 
a crank 16. The material is 
electrically heated by current 
passing from one to the other of 
the electrodes 21, 22 through a 
substantial thickness of the 
material to the iron bottom 
and through the material again. An auxiUary heating means consisting of gas 
burners 6 is provided below plates 6. The charge may be heated to between about 
426 and about 476°C., for example 460°C. The bottom plate 6 may, if desired, bo 
of brickwork or other insulating material, the current passing through the charge 
from one electrode to the other. In this form the electrodes need not be raised from 
the bottom. The electrodes 21, 22 are secured to the bar 8 by clamps 23, 24 insulated 
from the bar by mica sheets, etc., and are electrically connected to the current source 
through uprights 25, 26 and bars 27, 28 which slide through slots in electric brushes 
31,32. A bridge member 33 caxries the brushed 31, 32, mica or other insulation being 
provided therebetween. The rakes 17 are shaped to propel the charge forward, the 
rakes 18, 21, 22 being flat* The rakes 21, 22 may be shaped like the rakes 17. The 
material falls at the discharge end to the floor or to a bin or conveyor. For revivifl- 
cation purposes, where less combustion is desirable, the trough 1 may be covered, 
the air being admitted under control through dampers at the side and a flue being 
provided to remove the combustion products. Carbonized lignin residues derived, 
for example, from the alkaline liquors obtained in making wood pulp by the soda 
process may be used as raw material in the process. 



1 Copies of specUloatloiui of patents tdth their drawings can be obtained on application to the 
following—CTfittos Kingdom i Patent Office. Sales Branch, 25, Southampton Bulkungs, Chancery 
Lane, London, W.C.2 (price Is. each). Abstracts of United Kingdom patents marked in our Bevlew 
with a star (*) are reproduced from the Xlhatroled Offioial Journal (PatmUi^ with the permission of 
the Controller of H.M. Station^ Office, London. Sometimes only the drawing or drawings are 
so reproduced. United Statee : CTommlssioner of Patents, Washington, D.O. (price 10 cents each), 
Pranee : LTmpiimeiie Kationale, 87, rue Vielile, du Temple, Paris. Qemanp : Patentamt, Berlin, 
Oermany. 
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UNITED STATES. 

P18 INTEGBATING Cane. William H. Morgan^ Sr. (assignor to the Morgan Hurrycane 
Co.* of New York). Re-issue, 17,613; original, 1,646,761. Re-issued 
December 3rd, 1929. 

Cane out into lengths about 0 in. long is fed iiito an opening 6 in the top member 
7 of the rotary shear, which plate is held in place by the supporting member 8. The 
feed opening, located near the centre of plate 7, is circular in form and slightly 
conical. It is pro prided centrally with an opening closed by cap 9 which covers the 
upper end of shaft 10. This plate 7 is provided on its under side with a series of 
straight grooves which radiate from the centre of the member, and each groove 

carries a shear blade or knife 11 
jr t{U41 which latter is be veiled at its side 

edges and wedge shaped longitud¬ 
inally, the thicker ends of the knives 
being adjacent the centre of plate. 
The knives may be bevelled at one 
or both side edges, but they may, 
if desired, be bevelled on one side 
only so as to form cutting edges 
which co-act with the knives 12 
located within grooves 13 formed 
in the lower plate 14. This lower 
plate is circular in form, of less 
diameter than the upper plate and 
is rigidly secured centrally to the 
upper end of shaft 10. This lower 
plate is flat so tliat when combined 
with the upper plate a gradually 
decreasing space is formed between 
the two plates, the sfiaco in the 
outer edge or periphery being com¬ 
paratively smaller and constituting 
the outlet for the sheared or fibrous 
material. The space between the 
two plates adjacent to the centre 
is considerably greater than the 
width of sugar cane stalk so as to 
permit the latter to be readily fed 
into this space and the centrifugal 
force set up by the revolution of 
the lower plate causes the material 
as it is sheared to flow outwardly 
toward the outer edge of the lower revolving plate. 

Secured to the top or flxed plate 7 is the circular trough shaped shield 17 which 
latter is secured to the underside of the upper disc 7 and projects downwardly, 
inwardly and upwardly and terminates well within the periphery of the lower disc 14, 
and close to the latter. This trough or shield 17 is so located that the shredded flbrous 
material which is ejected at tlie periphery of the rotary disc is caught up and carried 
around therein by the fan blades 18 which latter are rigidly secured to the underside 
of the plate 14, and operate by suction or air blast and by direct contact to carry 
the shredded material aroimd and discharge the same through the spout 19, from 
which it is carried by a conveyor or otherwise to the juice extracting apparatus. 
The fan blades 18 project beyond the periphery of the revolving disc as shown and 
are enlarged at their outer ends as at 20, so as to project up approximately to or 
above the revolvmg disc 14 to engage the shredded material as it is ejected from the 
periphery of the disc. These blades are approximately as large as the cross sectional 
Srea of the trough or shield 17 so as to not only act as fan blstdes and create a blcust 6r 
suction, but also to push the shredded material toward the discharge opening ftnd 
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prevent clogging of the spout or shield* This shield or spout is as before stated 
secured by screw bolts to the upper stationary disc, and also on one or both pairs of 
cross beams 21 which are secured to the supporting member 8, which as previously 
explained carry the upper stationary disc or plate 7. Claim 3 : In an apparatus for 
converting sugar cane and like material into a fibrous mass consisting in a member 
having shear blades on its inner fa(‘o, a second member having shear blades on its 
inner face, and means for rotating one of said members, and one of the latter being 
coni(;al so that the space between them is greater at the centre than at the periphery 
so as to permit the cane stalks to be fed lengthwise or at right angles to the shaft 
carrying the movable member whereby the stalks will be carried around and shredded 
into fibrous hay-liko sections in contradistinction to grinding them into granular 
particles, and the adjacent fa(ies of the shear blades being approximately in contact 
a trough sliaped sliiold embracing tlie periphery of the rotating disintegrating member 
provided with a discliorge spout and means on the rotary member for projecting the 
sheared mass in the shield to the discharge spout of the latter. 


Centrifugal Machine. Eugene Roberts (assignor to the Western States Machine 
Co., of Salt Lake City, Utah). 1,721,491. July 16th, 1929. 

In centrifugal practice the load of sugar in the basket, after it has been purged^ 
washed and partially dried, is discharged through the bottom into an underneath 
receptacle, usually a trough container and scroll con/eyor. As the sugar, when led 
Into the basket from the overhead mixer, contains a large quantity of syrup, the 
accidental discharging of such into the scroll conveyor containing the purified sugar 
unfits the whole batch of sugar for the granulator. It is to avoid this trouble that the 
present improvement has been made. Generally 8|3eaking, the invention comprises, 
in combination with a 8 us].)end 0 d centrifugal basket and its surrounding curb, an 

underneath receptacle which is normally 
closed to prevent sugar from the centri¬ 
fugal basket from flowing into it during 
the period that the bftsket is running, but 
which is opened for the reception of the 
sugar to be discharged when the brake is 
applied to stop the machine. If the 
driving belt of the centrifugal should brake 
or the driving motor should fail, the basket 
would stop of itself before the sugar was 
completely purged, washed and partially 
dried, but as the brake is applied only to 
slow down or stop the machine for the 
discharging operation, the opening of the 
receptacle is effected only when the load 
of purified sugar is ready for discharge. 
Any suitable actuating means for shifting 
the movable top or cover of the bottom 
receptacle may be provided, and in this 
case is shown a crank arm 13, secured to 
one of the rook-shafts 11, and having 
pivotal connexion with a vertical link 
20, which is pivotally connected, at its 
upper end, to a bell crank lever 21, 
whose upper arm is connected by link 
22 which, in the form actually shown, 
is pivotally connected with an arm 23 on 
the rock-shaft d\ to which is secured the shipper lever d. This shipper lever is 
employed for starting the machine in the case of a belt-driven centrifugal, by 
throwing in the clutch pulley which drives the belt, or in the ease of an electric 
mcMshine by closing the switch which controls the motor current and by its reverse 
movement setting the brake to slow down the machine to low speed for discharging 
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Wd to stop the machine. The machine actuallj' Ulustrated in the drawings is of the 
Mlt-driven type, and has a belt pulley secured to the upper portion of the basket- 
shaft around its centre of suspension and gyration, and according to the usual 
practice is provided with an interior expanding brake of a type similar to that illus¬ 
trated, for example in U.S.P. 1,699,373, the brake being expanded or set to its opera¬ 
tive or retarding position when the shipper lever d is thrown rearwardly either by hand 
or, as shown in tlie drawings, by a strong torsion luring d*. A connecting link dfl, 
extending from the shipper lever d to the brake-expanding spindle d*, serves to e0ect 
the expansion of the brake or its release as the shipper lever d is moved rearwardly 
or forwardly in the respective cases. Not only is this apparatus useful in case of 
accident for preventing the discharge of the load of massecuite or unpurified sugar 
into the receptacle for the purified sugar, but even in the ordinary centrifugal 
machine practice there is a tendency for the syrup or wet sugar to drip through the 
bottom of the basket when the machine is being loaded; and, as at that time the 
diverging cover above the scroll conveyor is in position for action, such drip is 
diverted away from the conveyor and does no harm. 


Method or Refining Sugab (applying “ Sttchab ** ob otheb DscoiiOBiziNG 

Cabbon by the Batch System). Eugene N. Ehrhart (assignor to John J. 

Naugle, of Brooklyn, New York). 1,731,237. October 16th, 1929. 

Desirable economies may be obtained by pre-filtering a batch of relatively low 
density, unfiltered, and undecolorized saccharine fluid of a relatively low degiee of 
filterability with a batch of edmost completely spent Suohar or other vegetable 
carbon or other purifying cmd filtering medium, after which the batch of saccharine 
fluid so pre-filtered may have its density increased by dissol/ing therein a certain 
amount of sugar solids or adding a more concentrated syrup thereto. After this 
again the partially decolorized batch of increased filtrability and purity and in¬ 
creased density may be treated with a predetermined amount of a more active or less 
spent ** Suchar or other vegetable carbon, or other purifying and filtering medium, 
and finally the batch of saccheurine fluid thus obtained may have its density further 
increased by the addition of still another portion of sugar solids or of relatively 
concentrated syrup and the batch of still higher degree of decolorization and filtra¬ 
bility and of still higher density thus obtained may be treated with a pre-determined 
weight of virgin or relatively highly activated “ Suchar or other carbon or other 
purifying medium. One immediate result of this mode of procedure is the 
reduction of the amount of steam required. If the melt was filtered and decolorized 
so as to be supplied to the pans at an increased density, corresponding to about 
4° B4. or about 7*6“ Brix higher than is feasible under the present practice, with 
crude oil at three and one-half cents per gallon, a saving would be efiected of )j^37,000 
per annum in a refinery of a capacity of five hundred (600) tons of sugar a day, cedcu- 
lating on a basis of three hundred (300) days a year, or a resulting saving of 24*7 cents 
per ton of sugar produced. This saving of 24*7 cents per ton of sugar produced, 
in the specific example being given, would apply to any installation irrespective of 
its size. The foregoing economies result in part from the fact that using a given 
quantity of “ Suchar ** or any other vegetable carbon or other filtering purifying 
medium, any ordinary saccharine fluid will filter more readily after it is totally or 
partially pre-filtered. Using a given purifying and filtering medium, such as 
“ Suchar,” for example, a pre-filtered sugar melt of a density of, slay 29® B4., 
which has already been pre-filtered by the use of a given weight of semi-exhausted 
“ Suohar,” could have its density increased, say, to about 33® B4. by the addition 
of more original raw sugar being purified. The sugar melt of increased density 
could then be readily filtered through the same weight of “ Suohar ” in a less ex¬ 
hausted or virgin condition as the imprefiltered melt of lower density first referred to. 

These considerations hold true even to a more marked degree of saccharine 
fluids of lower degrees of purity, such as molasses, “ run-ofls ** and syrups, or any 
other saccharine liquors, as well as for the saccharine liquors customarily known as 
** melts,** degrees Brix diflermg. In applying the principles of the present invention, 
it is desirable to so standardize the volumes and densities of the fluids 
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treated in successive stagest in accordance with the principles of the present invention, 
that substantially simiJar weights of almost completely spent, semi-exhausted and 
virgin Suchcur or other carbon or other filtering medium may be used for the 
corresponding batches to be treated. This facilitates the manipulation of the succes¬ 
sive batches of carbon of different degrees of activation. By using equivalent weights 
of carbon throughout the counter-ciurent form of the method of the present invention 
as described above, which is the preferred form of the methods of present invention, 
the system will be unbalanced, as already referred to above, when conditions are 
such that the virgin carbon (being the carbon of highest degree of activation) is used 
on pre-filtered saccharine fluids, preferably on saccharine fluids which have been 
both pre-filtered and also subsequently subjected to a partial purif 3 ring action (such 
liquors being the most easily handled); and the semi-exhausted carbon (of a lesser 
degree of activation) is used on pre-filtered saccharine fiuids, preferably on saccharine 
fluids which have been subjected to a single pre-filtration treatment with almost 
completely spent carbon (such liquors being not quite so easily handled as the pre¬ 
filtered and treated purified liquors already referred to, but being more easily handed 
than unfiltered liquors); and when substcmtially completely exhausted carbon (of 
the lowest degree of activation and, in fact, possessing little if any decolorizing power) 
is used on incoming unfiltered liquors (ofiering the greatest filtration difficulties), 
aU of the liquors treated being assumed to be of the same degrees B4. or the same 
density. The system becomes balanced only when the densities of the various 
batches are so regulated, controlled and pre-determined and the amoimts or volumes 
of such batches are so regulated, controlled and pre-determined as to enable the 
substantially completely or partially 8{)ent carbon from one batch of fimd to be used 
for pre-filtering another batch of fluid of lower degree of purity and lower density. 

Turning now to one specific examjile of the methods of the present invention : 
Sugar, washed or unwash^, as desired, is dissolved in water to form a melt of a 
density corresponding to from about 18 to about 28The melt after straining is 
pumped from the melter through a heater to mixing tanks where semi-exhausted 
Suchar ** or other filtering medium is mixed with the melt and the mixture sent to 
the filters. The filtrate flows from the filters to another melter where more of the 
original sugar is added to raise the density of the melt to the density required for 
sending the melt of increased density to the sugar boiling pans. Tto melt of in¬ 
creased density, the density of which may be from about 28 to about 30^ B6., is sent 
to a second set of maxing tanks in which virgin or unused carbon is mixed wiUi it. 
This melt of increased density is now filtered, the resulting filtrate being sent to the 
sugar boiling pans. The carbon, now once used, is in a semi-exliausted condition and 
may be used on melt of lower densities in accordance with the principles of the 
present invention as described above. Instead of being treated in two stages, the 
fined melt may be passed through more than two stages, such as three, or even 
four or more stages, the purity and the density of the melt at successive stages in¬ 
creasing, while the degree of activation of the carbon likewise increases lor melts of 
higher densities and higher degrees of pmity, just as the degree of activation of the 
carbon diminishes for melts of diminishing degrees of purity and lower densities. 
For saccharine fiuids of lower grades than sugar melts such as S 3 m 2 ps, run-offs, 
molasses, etc., substantially the same mode of procedure may be carried out, except, 
of course, that lower densities of solutions are used in the case of liquors of in¬ 
creasingly lower grades. For instanoe, the first liquor filtered with semi-exhausted 
carbon may be of a density ranging from about 12 to about 26** B6., while the second 
batch of liquor filtered through virgin carbon may correspond to from about 22 to 
about 36'^ B^. 


Cakb Ha&vestxb. Henry O. Scranton, of La Fayette, Louisiana. 1,726,043. 
August 27th, 1929. Claim 11 :—In a cane harvester, a supporting frame, cutting 
devices for cutting down the oanes curranged at the front end of the frame, oonveyiog 
devices which engage the oanes during the cutting operation, a transfer conveyor 
receiving the canes from the conveying devices and discharging them horizontallyf 
said transfer conveyor being provided with means for operating it intermittently, and 
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elevator ixtechanism arranged on the frame and receiving the horizontal canes from 
the transfer conveyor and operating to raise the canes and to discharge them laterally 
of the frame. Claim 15 :—In a cane harvester^ a combination of parts as set forth in 
Claim 11, the said elevator mechanism comprising an upright frame secured to the 
said supporting frame, a swinging elevator frame pivoted at its upper part to the up* 
right frame, endless elevator members carried by the swinging frame and provided 
with means for operating them, means for oscillating the said swinging frame and the 
elevator members crosswise of the transfer conveyor, and a rotary cutting blade 
journalled m the said swinging frame and operating to top the canes while supported 
by the elevator members.— ^Evapobatob. Philip Sadtler (assignor to the Swenson 
Evaporator Company, of Harvey, Ill.). 1,736,979, November 19th, 1929. An 
evaporator comprises an evaporator body; and a heating element projecting into 
the body, said heating element comprising a series of tubes through which the 
Liquid to be treated may pass into the body, a steam drum surrounding the tubes, and 
a steam deflector inteiposed between the tubes and the drum to direct the steam 
downwardly along the outside of the tubes.— ^Pbooess or Evatobation. Philip B. 
Swenson (assignor to the Swenson Evaporator Company, of Harvey, 111.). 1,736,980. 

November 19th, 1929. The process of concentrating a liquid by evaporation 
includes forcing the liquid at high entrance velocity into an unobstructed relatively 
straight long and narrow high velocity zone, applying to the liquid in said high 
velocity zone heat in amount suiheient to boil the liquid and thereby augment its 
velocity, and permitting unobstructed discharge from said high velocity zone directly 
into the vapour space of a collecting chamber of the liquid and its vapour caused by 
boiling.— MANurAOTOBiNG Sugar, Milton S. Hershey, of Hershey, Pa., U.S.A. 
1,740,693. December 24th, 1929. The proc€3sa of manufacturing sugar from clarified 
sugar juice, which consists in boiling a mass of said juice, without addition, until its 
density is such that a small sample thereof will approximately retain the shape to 
which it may be moulded between the fingers of an operator, then agitating the 
boiled liquid mass, and drying the said mass during the agitation thereof until the 
whole liquid mass becomes converted into a free flowing finely divided crystalline 
solid sugar holding all the dried solids of the mother-liquor.— Makufactubs or a 
buQAB Pboduct. Walter H, Dickerson (assignor to Industrial Waste Products, of 
Dover, Del., XJ.8.A.). 1,739,064. December 10th, 1929. The method of producing 
sugar in dry non-crystalline form from the sugar juices ordinarily processed to obtain 
commercial sucrose which consists in its entirety of filtering raw sugar juice to remove 
mechanical impurities and objectionable colouring matter, spraying the said filtered 
juice in finely divided condition into a hot normally gaseous drying medium to 
remove a substantial portion of the moisture content in said juice, and when the 
material is dry and while still in suspension in the dryuig gas, reducing the tem¬ 
perature of the material and the diy^ing gas to thereby directly produce the finished 
sugar product in dry finely divided form.— Concbntbating and Evapobating 
Sybups. George R. Baker and Wm. E. Prescott, (assignors to Baker Perkins Co., 
Inc.f of New York), 1,744,096. January 21st, 1930. Apparatus for concentrating 
/and evaporating sugar syrups combines the following ;—a concentrating vessel 
containing a spiral passage for the syrup, and vertical gas pipes surroimding the 
.outer surface of said vessel and provided with burner nipples disposed tangentially 
to the surface of the concentrating vessel at different angles so as to cause the flames 
emitted to play uniformly over the surface of said vessel.— Keagtivating Chabcoal* 
Charles N. Whitaker, of Wilmington, Cal., U.S.A. 1,744,429. January 21st, 1930. 
A charcoal reactivator comprising : an outer shell providing a treating chamber; 
an upright basket adapted to be removably supported and laterally spaced, in said 
treating chamber, having a charcoal chamber for the material to be reactivated, said 
basket having an inlet through which steam may be introduced into said basket 
and an outlet means tlirough which said steam may pass from said basket into said 
treating chamber, and said basket being closed by a removable cover at its upper end 
and having a door near its lower end; means for introducing steam into said basket ; 
and means for conveying steam from the lower end of the treating chamber. 
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United Statest 

{WiUttt a Oraj/,) 


(Ton* Oft 2,240 Jbt.) 

1930. 

Tons. 

1929. 

Tens. 

Total Receipts, Jan. Ist to Feb. 22nd . 

296,413 

.. 467,162 

Deliveries „ „ . 

376,417 

.. 468,037 

Meltings by Refiners „ „ . 

378,784 

.. 376,226 

Exports of Refined „ .. . 

8,212 

.. 15,166 

finporters* Stocks, February 22nd.*. 

367,267 

.. 97,346 

Total Stocks February 22nd . 

614,494 

.. 254,882 


1929. 

1928. 

Total Consumption for twelve months •. ... • 

5,810,980 

.. 5,642,636 


Cuba. 


Statbmbnt or Exports and Stocks or Scoab, 


(Tons of 2,240 Ibt.) 

Exports. 

Stocks . 


1927. 

Tons. 

4,260,274 .. 

68,611 .. 


AT January SIst. 

1928. 1929. 

Tout. Tons. 


3,852,024 .. 4,818,309 

19,764 .. 116,942 


liooal Consumption 


4,328,885 

161,107 


3,871,778 

73,200 


4,934,251 

99,693 


Receipts at Ports to January 31st .. 4,489,992 


3,944,978 .. 5,033,944 


Hahandt January 31sf, 1929. 


J. Guma. — L. Mbjbb. 


Sugar Crops of the World. 

(WiUeU db Gray*9 EsHmales to February 1 3th, 1930.) 



1929-80. 


1928-29. 


1927-28. 

Cakb. 

Tons. 


Tons. 


Tons. 

America . 

8,824,333 


9,146,147 

.... 

8,147,901 

Asia. 

7,316,637 


7,316,486 

• • e e 

6,891,716 

Australasia 

601,000 


630,717 

.... 

588,163 

Africa . 

696.000 


745,364 

.... 

656.360 

Europe . 

10,000 


11,610 

.... 

10,652 

Total Cane .... 

17,445,870 


17,849,323 

. • •. 

16,294,691 

Bbxt. 






Europe . 

8,299.762 


8,429,552 


8,031,874 

U.S,A. 

926,000 


938,640 


965,241 

Canada. 

32,000 


28,857 


27,212 

Total Beet. 

9,256,762 


9,397,049 

.... 

9,024,327 

Total Cakb akl Bbbt. . • . 

26,702,632 


27,246,372 


26,319,018 
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United Kingdom Monthly Sugar Report: 


Our last report was dated 10th February, 1930. 

Markets all over the world have sagged and the two prominent features have 
been the efforts of the single seller in Cuba to keep the price up, and the unexpeeted 
small demand from the trade in almost every country. 

The London Raw Terminal Market has been active and there have been some 
large transactions and big quantities have changed hands. After the March tenders 
this month became tight and has remained at about Os. 5^d., which is the last business 
reported. May, on the other hand, fell from Ts. 6Jd. to 6s. 7Jd. A very large 
business was done in August, which month fell from 7s. lOjd. to 7s. December 
moved from 8s. to 78."6d. Since the 3rd March quotations have been made for 
deliveries from January 1931 onwards, the basis of the contract being c.i.f. instead of 
f.o.b. Hamburg, and on which Colonial sugars are no longer tenderable at a premium. 
January sold from 8s. 4Jd. to 8s. 2Jd., March sold from 8s. 8Jd. to 8s. 6d. 

In the Wliite section business has been very slow, and again only a few thousand 
tons of business has been reported. The market on balance has declined about 6d. 
per cwt. About 3000 tons were tendered on March delivery, and this month sold 
down to 8s. 9d., May sold down to Os. 3d. and August to 9s. ll^d. 

The latest prices are :— 

MARCH MAY AUGUST DECF.MBER MARCH 

Raw .... 6s. 5Jd. .. 68. 7Jd. .. 78. Ofd. .. 78. 6d. .. 8s. 6d. 

White .. 8s. 9}d. .. Os. 3d. .. Os. lO^d. .. — .. — 

The proximity of the Budget has made trade buyers very nervous and they are 
continuing their policy of hand to mouth buying. 

Refiners reduced their price 3d. on the 12th February, and on the 6th March they 
reduced their Granulated 6d. and their other makes only 3d. Their latest prices 
are. No. 1 Cubes 258. 3d., London Granulated 21s. 7j^d. Home Grown sugars have 
moved in sympathy and are slow of s^ile. To-day’s prices vary from 20s. 3d. to 
20s. 9d. a<?cording to factory. 

There has l>een a little more activity in the sale of Raw sugars. Our Refiners 
again bought small parcels afloat and near at hand down to Is.; April/May Cubans 
were sold at 78. 4Jd. and about 126,000 tons of Cubans were sold for delivery May up 
to September at 7s. 9d. c.i.f. 

There have been again many rumours emanating from Cuba and New York with 
regard to restrictions of the Cuban crop, and also that the single selling agency will be 
abolished. So far, nothing very definite has materialized. The single seller has sold a 
further 180,000 tons at 1.50 f.o.b. for export outside the U.S., 56,000 tons of which 
was sold to Russia. The price for America of 2 cents has not attracted buyers, who 
have been buying the free duty sugars at a much lower price. The latest rumour is 
that the duty in America is to be raised to (2.50 cuid this has stimulated the near 
positions on the New York terminal exchange, which has been very flat. 

With regard to Europe there is no fresh news of the crop. Mr. F. O. Lioht 
estimates that there will be a slight increase in the sowings next crop. 


21, Mincing Lane, 

London, E.C. 3. 

7th March, 1930. 


Arthur B. Hodox, 

Sugar Merchants and Brokers. 
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No. 376. APRIL, 1930. VoL. XXXH. 


Notes and Comments. 


The Plight of our Sugar Colonies. 

Elsewhere we give summaries of the detailed Reports just published by 
the Government on the results of the official investigations carried out both 
in the West Indies and in Mauritius into the economic position of the staple 
crop of the islands. Both the West Indian Sugar Commission, consisting of 
Lord Olivier and Mr. Semple, and the Mauritius investigator, Sir Francis 
Watts, come to a like conclusion, which is that when free sugar in the world 
market is selling like bankrupt stock, and most sugar industries have the aid 
of a protected market and various degrees of subsidy to assist them, it is futile 
to expect our sugar colonies in the Caribbean and the Indian Ocean to make a 
profit without a like degree of aid ; even the existing preference is not sufficient 
to allow profits to be made while sugar prices are so abnormally low, all the 
more so while the market for British sugar has been hampered by the uncer¬ 
tainty as to whether the Labour Government at home intends to continue 
that preference or not. 

The West Indian Commission went very carefully into the figures of the 
average co.st of production within their sphere of enquiry and taking the 
market prices at the end of December as their basis (which prices have since 
fallen still lower) they found that the average cost of production was about 
£12. 7s. fid. f.o.b., whereas the market price even with the aid of the preference 
was only £10. 10s. There wa& therefore a loss on production of nearly £2 per 
ton, which sum is taken as the round figure of the loss in present circumstances. 
In Maui’itius where. Sir Francis Watts states, the cost of production is 
below that of all foreign countries except Java, and possibly Cuba, the general 
loss to the industry imder current prices may be put at broadly £1 per ton. 
In neither case, then, is it possible for the planters to carry on save at a loss, 
and if aid be not forthcoming it is only a question of time before all further 
cultivation is abandoned and the sugar industry is faced with more or less 
complete ruin. 

Tliis bare truth became so obvious to Lord Olivier as his investigations 
proceeded, that he could allow no political considerations for his own party 
government at home to temper the severity of his conclusions as to what 
would follow if the West Indian sugar industry was for fiscal reasons aban¬ 
doned to its fate. He and his colleague make some very definite recommen¬ 
dations : they would guarantee to West Indian sugar a price of £13. 10s. per 
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ton f.o.b., and to allow this to be done they suggest the setting up of a single 
purchasing agency in this country so as to average the cost over all the sugar 
consxuned ; they would as a temporary measm*e have the preference increased 
from 3s. 9d. to the Canadian level of 4s. 8d. and this in spite of the fact that 
when they received their instructions from the Government last Aiitumn they 
were told that any increase in the preference was not a solution that the 
Government would be disposed to entertain. In any event they urge that 
the ordinary sugar duty should not be reduced below that sum of 48. 8d., so 
that Imperial sugar by coming in free can obtain that amount of preference as 
a minimum, pending the establishment of a single buying agency. In the case of 
Mauritius, Sir Fbancis Watts asks for a grant-in-aid representing the difEerence 
between the cost of production (£13. f.o.b.) and the average selling price of 
the crop. 

The two Reports have had a good press reception at home, and though 
one or two free trade papers have made the most of certain references to the 
need for improvement in some sections of the West Indian industry, the press 
as a whole has realized the stem necessity of giving relief to the urgent needs 
disclosed ; and the Government, and Mr. Snowden in particular, have come 
in for considerable criticism for their refusal to offer any adequate aid at once, 
or to anticipate the intentions of the Budget which is due to be unfolded about 
the time this issue of our journal appears. Lord Olivier, both in his 
place in the House of Lords and in the colunms of the press, has been in the 
vanguard of criticism of the Government, and since ho is a Labour i)eer and 
was doubtless chosen for his task in the hope that his report would refrain 
from clashing with the Free trade predilections of his party, his criticisms of 
the Government attitude have been all the more damaging and the more 
difficult to parry. 

The Government'a Responsibility in the Matter. 

Wo do not propose for the present to discuss the Reports with their 
recommendations and implications at any length, since it will be more con¬ 
venient to wait till the Budget proposals of Mr. Snowden reveal what effect 
on his fiscal inclinations these revelations of the needs of the British sugar 
industry will have. He lias himself admitted having been impressed by the 
data and the arguments put forward, and at the time of writing it is not 
thought that he will take off the sugar duties this year and thereby abolish the 
preference ; whether he will accede to the request to increase it for the time 
being, we shall know on Budget Day. By then Mr. Snowden may con¬ 
ceivably have modified his intentions in the light of the severe criticism to 
which he has been subjected, but at the time the Reports were published, the 
Government issued to the Houses of Parliament a brief Statement of Policy 
which suggested that the Government could not deal with the difficulties by 
way of preference and that they could not entertain the cost of giving effect 
to the guaranteed price of £15, or to the grant-in-aid proposed by Sir Francis 
Watts. Will the Budget turn out to have some alternative offer in store ? 

If we leave out of the argument for the moment the ethical question of 
whether we at home are in duty bound to come to the aid of our colonies in 
their crisis and confine ourselves to the question of cost, the price to be paid 
to rectify the losses seems a very small item in our total Budget figures. 
Lord Olivier has submitted figures to the press showing that on last year*s 
basis of imports of Colonial sugar the amount needed to increase the prefer¬ 
ence to the Canadian rata would be about £630,000 additional at 18s. Od. per 
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ton. On that basis too, the amount needed to make up the calculated loss 
of £2 per ton would be under £1,200,000. Loan Olivieb reckons that one 
fai*thinflr per lb. added to the price of sugar in this country would make good 
that loss of £2 per ton. But unfortunately since last December the price of 
sugar he then took as his basis has fallen and now stands at about £7. 10s. 
per ton. To guarantee a price of £16 per ton c.i.f. to Colonial sugar means at 
present-day prices doubling the preference of £3, 16s. (or doubling 0‘4d. 
per lb.) and works out at over two millions extra. It is difficult to believe, 
though, that prices will remain as lo^ as £7. 10s. per ton throughout the next 
twelve months. 

The Government are undoubtedly faced with heavy fiscal liabilities at 
home which must make them demur to increasing their expenditure or de¬ 
creasing their income from revenue duties. And they are probably disposed 
to argue that if we are to come to the assistance of the West Indies by fiscal 
expedients, there are a number of harassed industries at home that might 
claim equal consideration. But sugar is the staple crop of the West Indies, 
and no other can be substituted in its place, nor is there any other of like 
magnitude to average the loss. It is probably true to say, as is being done, 
that it would cost the Government more to ruin the West Indies than to see 
them through the present crisis. For example, it would cost them, it is 
calculated, some two millions sterling to repatriate all the immigrants at present 
working in the West Indian canefields, while this country’s industry would lose 
the beat part of their West Indian trade, worth about six millions sterling, a 
good slice of which comprises sugar machinery and equipment. Mr. Ameky 
in this cormexion has pointed out that the amiual exports of sugar machinery 
from the United Kingdom from 1920 to 1928 averaged a value of two millions 
sterling, one third of which went to the British Empire, and that if this third 
were cut off it would make it more difficiilt for the industry to compete for the 
remaining two-thirds. The Government have also been reminded that the 
country has for some little time been buying its sugar at what are aptly termed 
bankrupt stock prices, and can very well afford to pay the slightly higher price 
needed to finance the West Indian deficit. All things considered, the Govern¬ 
ment have no light task in dealing with the West Indian question, viewed 
merely as a fiscal issue. 

They have indeed gone so far as to make a preliminary offer in advance of 
the Budget, a sort of palliative in the shape of a loan not exceeding £150,000 
for the West Indies and £100,000 for Mauritius on condition that the insular 
Governments guarantee a like amount. But the total of £500,000 is not half 
the sum of the losses in sight, and appears to be guaranteed merely in respect of 
the ultimate loss of a small proportion of advances made by the banks to the 
sugar producers and is thus only a trifling proportion of the security which the 
banks would require before making advances to the planters. The proposal 
has therefore been stigmatized as Dead Sea fruit ” and has been unanimously 
rejected by the colonies concerned. These ex}>ect something more substantial 
than this illusory offer. 

The Cuban Position. 

With the British Colonial sugar crisis filling the bill this month, there 
is not much of immediate moment in the economic world to notice this issue. 
The future course of the sugar market hangs largely on Cuba’s ability to con¬ 
tinue “ single selling.” We have had a month of rumours (many of them, one 
thinks, based on the wish being father to the thought) as to the pending 
dissolution of the CEA. It is clear that for lack of proper co-ordination and 
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co-operation in the Cuban sugar industry, diverse views with regard to this 
agency have been allowed undue play, and the pendulum of rumour to swing 
freely on comparatively inadequate grounds. What we do know is that the 
CEA hais stuck to its task amid a fire of criticism, in the belief that it had 
enough support from its stockholders to maintain itself in existence in spite 
of every one on the outside. The matter was actually put to the vote on 
March 31st and resulted in 12,918 voting for the retention of the agency and 
11,139 voting against. There are solid reasons why the agency should 
continue to function, and our Cuban correspondent on another page details 
some of the advantages that have already been achieved. Certainly the CEA 
ought to be allowed to finish the present crop. The advantages of its policy 
have still to develop and should do so in the next few months. Incidentally^ 
Cuba is negotiating with Russia to take half a million tons of Cuban sugar to 
fill up the undoubted deficit of the crop in that country, and if the bargain 
comes off, it will leave Cuba at the end of th^ season with no more sugar than 
she may reasonably expect to dispose of to her ordinary customers this year, 

British Sugar Beet Society’s Report, 

The Report of the British Sugar Beet Society for the year 1929-30 lately’' 
issued states that whereas in 1928 there was a reduction in acreage sown in 
this country of some 47,000 acres, in 1929 a marked improvement took place, 
and the final return gave 232,000 acres, or 54,000 more than in 1928. But the 
weight of roots per acre,notwithstanding a very favourable season,proved still 
disappointing, being only 8*65 tons on the average, or just above that of 1928. 
Yet, although the average was so low, many excellent crops were grown ; the 
Mason Challenge Cup was won with a crop of 18*3 tons per acre and a sugar 
content of 18‘82 per cent., wliich works out at 3*44 tons of sugar per acre. In 
addition, a number of growers who did not compete for the cup returned high 
yields, the best quoted being 22-5 tons per acre with 19* 1 per cent, of sugar, or 
4*30 tons sugar to the acre. In view of these resiilts, the Society considers it a 
standing reproach to any farmers contracting to grow sugar beet that they 
can only produce 3 or 4 tons of roots per acre. Failure to obtain competent 
advice is at the back of these poor returns. As for the sugar content, it 
averaged 17-7 per cent, and would have been higher had not late rains started 
re-growth and reduced the sugar. Nineteen factories operated during the 
campaign. 

The amount of sugar produced in the 1928-29 campaign was finally 
stated as 195,200 tons; in the last campaign the x>rovisional results indicate the 
total as 290,000 tons. During 1930, the last year with the subsidy at 13s. per 
cwt., the contracts for growing beet amoimt to 316,000 acres, or some 83,000 
acres more than in 1929. In 1931 the subsidy will be reduced to 6s. 6d. 

Lord Ebnle, the President of the Society, is not accepting nomination for 
another year, and the Earl of Yarborough takes his place as President for 
1930-31. 

American Sugar Refining Company’s Annual Report. 

For the year 1929 the American Sugar Refining Company treated 
1,257,842 tons of raw sugar at a profit of $8,166,361, or of about J cent per lb., 
after providing for taxes and depreciation ; this compares with 1,217,336 tons 
and $8,016,437 in 1928, and 1,301,670 tons and $3,070,851 in 1927. The sales 
volume in 1929 amounted to a total of 143 million dollars, of which about 
32 millions was paid to the Treasury as Customs duty. 
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Mr. Babst» in the course of his annual report as Chairman, remarks that 
progress in the sugar industry of the world in the matter of reaching a balance 
between production and consumption has been slow, largely owing to political 
economics in almost all coimtries. No other world commodity is so univers¬ 
ally subject to political direction or under so many different systems of 
legislation and, accordingly, affected by so many changes and political experi¬ 
ments with consequent uncertainties as is sugar. In the present period of low 
prices more than 100 countries have set up systems of taxes, duties, excises 
and boimties, all calculated to help producers within and to penalize producers 
without their national boundaries. 

The year just past has developed little change in the fundamentals of the 
sugar industry in the United States and Cuba. They continue in a period of 
ovei’production and of low prices, in which the Government through the tariff 
is the only factor realizing any substantial return. As stated in previous 
Reports, the unstable conditions in the industry revolve around : (a) the effort 
of the market to reach a balance after the violent changes incident to the 
action by various governments, including the U.S.; (b) the excess capacity, 
both of the United States refiners and of Cuban sugar producers, called out 
by the war effort of the United States and of Cuba, and by the foreign demand 
in the years immediately following the War; and (c) the taxes and duties 
througliout the world and their frequent changes introducing great confusion 
and uncertainty in international trade. 

As for Cuba, Mr. Babst remarks that her record crop of 1928-29— 
5,156,000 tons—^was but little larger than the last previous imrestricted crop, 
that of 1924-25 ; and in the intervening years Cuba lost by restriction a total 
of nearly two million tons of sugar, the amount represented by the difference 
between the actual crops and the 1924-25 level of production. On the other 
hand, the producers of the United States, Porto Rico, Hawaii and the Philip¬ 
pines increased their production during the corresponding period. This 
increased production displaced Cuba correspondingly and directly—and 
perhaps permanently. Even with Cuba back to its record crop figure, produc¬ 
tion has increased in the world, and largely also behind tariff barriers, 
to such an extent that in 1928-29 Cuba produced less than 19 per cent, of the 
world supply, compared with almost 22 per cent, in 1924-25—a further loss 
of markets for Cuban production. 

The United States refineries, as has more than once been stated, possess 
an excess capacity of over 50 per cent, of the maximum requirements of the 
country. Hence even if the consumption were to increase at the average rate 
of 5 per cent, annually, it is apparent it would take eight or ten years before 
consumption would employ the capacity of the refineries already built. 

West Indian Sugar Crop Reports* 

The foUowing is the gist of the reports of Barclay’s Bank (D, C. & O.) 
on the British West Indies for the three months ending with February. 
Barbados ,—Trade has remained dull, owing to the continued depression in the 
sugar industry, and will probably continue till after mid-April. Conditions 
have been favourable for the reaping of the 1930 sugar crop, the “ old ” 
canes being in good condition, and the early returns are reported to be good, 
while there are anticipations of improvement later. Trinidad ,—Continuous 
rains experienced throughout the latter half of November were succeeded 
during December by dry weather. The grinding of the 1930 sugar crop was 
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begun about January 6th, and has been favoured with suitable weather con¬ 
ditions. Estimates place the total sugar crop at about 5000 tons less than in 

1929, when it amounted to 89,926 tons. Jamaica ,—Trading conditions have 
become very dull and the piirchasing power of the community is at a low ebb. 
The grinding of the 1930 crop commenced as usual in January. Leeward 
Islands ,—^First rough estimates of the 1930 sugar crop in Antigua place the 
output at about 17,600 tons. That of St. Kitts is estimated at about 16,000 
to 17,000 tons. The weather, on the whole, has been favourable to cultivation. 
British Guiana .—Considering the time of the year, the weather proved extra¬ 
ordinarily dry during December and more rain was needed in the canehelds ; 
but subsequently a period of rain was experienced, to be followed again by 
seasonable dry and cool weather. The 1929 sugar crop exceeded estimates 
by about 10 per cent. The new 1930 crop is showing juice of good quality and 
returns are above the average. 

Chartering Ships for Sugar. 

A correspondent sends us some details of recent sugar chartering whicli 
are not without interest in these days of abnormally low prices. The shipping 
of a large proportion of the Mauritius crop to this country has been an annual 
event for some years, but the latest contract appears to have aroused some 
interest in sugar and shipping circles, the Clan Line having secured the business 
of shipping some 100,000 tons of this sugar. This task will require fully 
fourteen steamers to convey it to the United Kingdom. The shippers took 
advantage of the very depressed state of the chartering markets to secure 
their tonnage at the low rate of 228. per ton. Steamers in all parts of the world 
are practically going begging and the abnormal quantity of idle tonnage is 
growing daily, so that the shippers had no difficulty in placing the order at 
their own price. Terms for sugar from Mauritius to the U.K. at this time last 
year were fully 26s. per ton and 36s. 6d. per ton in 1927, although only 
23s. 6d. was obtained at mid-December last, and business since has been at a 
standstill. It is understood that this sugar will bo shipped from September, 

1930, to January, 1931. 

Some activity has also latterly been shown in sugar chartering from Cuba 
to Emope although that country has not the last few months sent much sugar 
to that destination. There has been a considerable falling off in freight rates to 
the U.K.-Continent in sympathy with the depression prevailing in practically 
all other directions. Several boats leaving the River Plate in ballast have 
been picked up at cut rates by Cuban sugar shippers, and toimage was recently 
fixed to the U.K.-Continent at the extremely low rate of 138. for March-April 
loading. This figure compares with 168. obtained in January, 1930, and 
ISs. fid. up to 20s. per ton in March, 1929. Terms for forward loading have 
also fallen appreciably, tonnage for June loading recently being fixed at 
14s. 3d., which is about 7s. per ton below the normal rate. Sugar chartering 
has also been effected from San Domingo at the low rate of 13s. to the U.K.- 
Continent for April loading for 6000 tons, and at Us, from Port-au-Prince to 
the same destination for a small steamer of 2500 tons for prompt shipment. 

It is clear, then, from the above figures, that it is not only the sugar 
producers who have fallen on evil times, but that the shipowners, owing to 
over-production in ships, have met with a like predicament and are being 
ioTced to accept what must be deemed unremimerative rates. For the time 
being the refiner and the consumer in the United Kingdom are having all the 
advantages. 
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Last September the Colonial Office requested Lobd Olivibb (a former 
Governor of Jamaica), and Mr. D. M. Semple (of the firm of Mirrlees Watson 
Co., Ltd., Glasgow) to proceed to the West Indies and investigate the causes 
of the present depression in the sugar industry there and report on any 
measures considered necessary, to place the industry in the best possible 
position for the future, as also for the temporary assistance of the industry. 
The Colonial Secretary (Lobd Passpield) was influenced in this decision by 
representations made by various governing bodies in the West Indies, and 
West Indian chambers of commerce and agricultural societies, that the sugar 
industry there was experiencing a severe crisis, and could no longer be carried 
on save at a loss ; that estates were going out of cultivation, and that there was 
grave risk that many other estates would follow suit, with the result of serious 
distress ensuing amongst large numbers of the population. 

The Commissioners accordingly went to the West Indies and toiired the 
different territories, returning to England at the end of January by way of 
Cuba and New York. They cabled a preliminary report of their conclusions 
to Lobd Passpield on December 31st, urging the imminence of the danger 
threatening the West Indies. The main report was presented to the Govern¬ 
ment at the beginning of February, but it was only on March 26th that the 
Report was published. 

The Sugar Commissioners came to the unqualified conclusion that the 
sugar industry in the British West Indies was in need of general and immediate 
assistemce, and they summarized their recommendations in the following 
terms :— 

(1) His Majesty’s CJovemment should make a resolute endeavour to 
eliminate, in concert with other Powers, the disturbing factors of high tariffs 
and subsidies, 

(2) Meanwhile, a single purchasing agency should be set up to purchase 
all sugar for the United Kingdom, buying Imperial sugar at £15 per ton c.i.f., 
and other sugar at the market price. 

(3) By way of an immediate moratorium, the British preference on Im¬ 
perial sugar should be raised as quickly as possible to 4s. 8d. per cwt. 

(4) Pending the conclusion of an international agreement as in 1, or the 
establishment of a single purchasing agency as in 2, the duty on sugar should 
not be reduced below 4s. 8d., imder which tariff Imperial sugar would be 
admitted free provided the total price obtained does not exceed £16. 

As a condition of riie assistance recommended, the Colonial Governments 
should take effective action to prevent the sale of foreign sugar in the Colonies 
at less than the f .o.b. price of Imperial sugar. 

Among other general measures recommended are the establishment of 
(a) alternative industries where possibilities exist, e.g., rice in British Guiana, 
and fruit culture in the Leeward Islands, and (6) a West Indian Sugar Technol¬ 
ogists’ Association, possibly with assistance from public funds. 

The Main Rbpobt. 

The Report itself consists of a blue book of some 124 pages,^ most of 
which is encompassed within three ** Parts,” Part I comprises the detailed 
reply to questions referred to the Commission and the recommendations for 
early action ; Part II is a survey of the World Sugar Si tuation and of the 
. ^ stationery Office, London, Cmd. 3617. 2b. net. 
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Geneial Situation in the British West Indies, while Part III covers the 
situation in the several colonies. Part I is the main Report, the rest being 
merely subsidiary' to its arguments, and we give below abstracts and sum- 
maries of its contents. 

“ It is estimated that in the twelve months ended 31st December, 1929, 
there were placed upon the markets of the world 28,200,000 tons of sugar, but 
that the consumption was a trifle under 27,000,000 tons. The over-production 
of last year followed similar excesses of production in previous years. Dr. 
Miktjsch estimated that from 1923 to the beginning of 1929 there had 
accumulated an unmarketed surplus of about ^ million tons of sugar held in 
various parts of the world. In ♦New York we learned that at 1st December, 
1929, stocks of sugar in Europe, the United States of America, and Cuba 
amoimted to 5,218,000 tons. This is an increase of 1,181,000 tons over stocks 
at the same points a year earlier. 

“ This position of affairs has produced an intense depression of price, 
the average open market price of sugar in London having fallen from 25s. 9d. 
per cwt. in 1923 and 21s. 9d. per cwt. in 1924 to 9s. 3d. per cwt. during the first 
five months of 1929, during which the representations from the Colonies were 
received. The price on the 31st December, 1929, was 8s. 3d. per cwt. 

“ Our examination of the costs of production of sugar in the chief pro¬ 
ducing countries shows that, in consequence of the operation of tariffs, the 
consumers of sugar throughout the world pay ver>" much more for sugar than 
it costs to make it, while the producers of sugar are now offered in the free 
markets of the world a price lower than the general cost of j>roduction any¬ 
where, with the possible exception of Java, where exceptionally favourable 
natural and social conditions are combined with a super-abundant supply of 
labour paid at half the wage rate paid in Barbados.^ All but very few pro¬ 
ducers outside of Java for the free markets must consequently be experiencing 
losses.” 

The relief normally to be expected from a steady increase in consumption 
is interfered with by tlie enormous pressure for sale of stocks already accumu¬ 
lated, and by the restricted capacities of free markets ; also by the incentive to 
continued over-production offered by subsidies, by the temptation to Cuba, 
thanks to her tariff preference in the United States, to dump surplus sugar, 
and by the temptation to Java to take advantage of her low costs of produc¬ 
tion to drive other competitors out of the world’s free market. “ There 
appears, accordingly, to be no reasonable ground for expecting any early 
restoration, under existing conditions, of the market prices of sugar to figures 
which will enable the present rate of production to be maintained without 
loss to unprotected or unsubsidized producers.” “ It is, therefore, imques- 
tionable that the sugar industry is experiencing a severe crisis and that the 
crisis must, under present conditions, be expected to persist for several years 
to come.” 

The submission of the West Indian Colonies, that sugar can no longer be 
produced in them except at a loss, the Commissioners consider too general a 
statement to be summarily and completely endorsed. They enjoy at the 
moment a market protected to the amount of 3s. 8*8d. per cwt. In the 1929 
crop small profits were made in certain cases, at any rate by the factories ; 
but in these cases it is maintained that the planters mostly supplied their 
canes at a loss. In any event, no profit was in many cases left for capital 
and no provision for depreciation. ” On the whole, it may be stated that, at 
i Java, lOd. per day ; BarliadoB, 1». Sd. per day. 
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present prices, equivalent to £10. 10s. per ton f.o.b.^ including the British 
tariff preference, the greater part of the West Indian production of sugar 
cannot be carried on except at a loss.” 

A number of 1928 cost statements were submitted to the Commission, 
the amount of sugar covered by them being 292,284 tons; from these the 
average cost in sack at factory worked out at £11. 17s. 6d. per ton, to which 
sum about 10s. should be added to get the f.o.b. cost. Of this quantity 7*1 per 
cent, was produced under £10 per ton, 16*6 per cent, at £10 to £11, 32*8 per 
cent, at £11 to £12, and 25*9 per cent, at £12 to £13 per ton, while the remaining 
17*6 per cent, cost from £13 to over £15. The total output of sugar produced 
that year in the West Indian colonies was 368,725 tons, but no cost statements 
were received covering the balance. On the above figures* West Indian sugar 
in spite of having a preference equivalent to 31 per cent, of its sale price suffers 
a loss of £1. 17s. 6d. per ton (Is. lOJd. per cwt.). 

Suggested Measubes fob Pebmanent Imfbovrment. 

Dealing with the measures which they consider should be taken to 
place the sugar industry in the best possible position for the future, the 
Commissioners state :— 

“ As regards research, we think it most important that the studies which 
originated and have for many years been carried on in the West Indian 
Colonies into means for repressing disease and imijroving strains of cane, 
especially the latter, should be continuously and energetically pursued, and 
that increased expenditure should be applied to the propagation and distri- 
bution of such improved varieties of cane as may prove themselves suitable. 

“ The cultivation of sugar cane has attained a fairly high standard in 
most of the West Indian Colonies, and the planters are well to the fore in the 
methods of cultivation which they have adopted to suit the peculiarities of soil 
and climate in each locality. Granted a stable outlook for the industry for a 
I)eriod of years, many would improve their methods by the more extensive use 
of mechemical tillage. 

“ In the better organization of production lies the greatest oj)portunity 
for improvement in a number of the Colonies. The centralization of produc* 
tion has been perfected in St. Kitts and in the south of Trinidad, to a less 
degree in Antigua, British Guiana, and the north of Trinidad, whilst it ccui be 
said to have only fairly commenced in Barbados and Jamaica. The general 
trend, however, is towards better organization, and if prices can be stabilized 
at a point to encourage production under conditions such as exist in districts 
served by central factories, further development can be expected along these 
lines. Kapid improvements in manufacture have been made in the larger 
factories, but the average recovery of sugar is to-day in a very large number 
of cases far below good practice. To bring the equipment of some of these 
factories up to modem standards will entail expenditure of considerable sums 
of money. This money cannot be found under existing conditions. 

” For the improvement of the technique of the industry as a whole we 
advocate the formation of a Sugar Technologists’ Association, as hits been 
done in all progressive sugar-producing coimtries to-day, including Cuba, 
Java, Hawaii, Natal, and recently India, whereby comparative reports may be 
exchanged, technical papers read and discussed at an annual meeting, and all 
producers—agriculturists, transport workers, and factory operators—^may 
more fully realize that collective work, and co-operation will produce more 

I £8. 5b. open market price; £8. 15s. preference; £12 preferential price, c.l.f. Deduct £1. 10b. 
freight and char^. 
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rapid advance than the present individualistic methods. Such an Association 
will probably not be self-supporting and might reasonably receive some 
assistance from public funds. In other countries these Associations are 
assisted by donations from the factory owners, who recognise the great advan¬ 
tage such an organization is to their business. 

“ It appears to us evident that, while improvements can be made in 
particular cases, the present depression of the British West Indian sugar 
industry is not due to any general lack of efficiency and cannot be remedied 
effectually by improvements in methods of production alone.” 

The Need for Immediate Assistance. 

The (juestion of the immediate assistance required for the industry as a 
whole next receives the Commissioners’ consideration. As to the need for it, 
they are emphatic, “ If the protection now afforded by the existing tariff 
))reference in the British market were suddenly withdrawn through the 
abolition of import duties on sugar, there could hardly fail to be an immediate 
di^trous collapse in Barbados, St. Kitts, Antigua, and British Guiana, 
which would entail results which we do not think it possible for any British 
(government to contemplate without taking measures to avert it. The same 
is true in a less degree in Trinidad and St. Lucia. The effects in Jamaica would 
be severe, but not equally crippling.” 

It is pointed out that while West Indian sugar enjoys a preference 
in Canada of 4s. 8d. per cwt. on 96° sugar, at present producers receive 
a portion of that i)referonce only very slightly in excess of the amount of the 
U.K. preference, and if the latter were abolished the sugar would lose the 
greater part of the benefit of the Canadian preference, and would command 
prices little above the general world level (on December Slst, £8. 5s. per ton). 

No suggestions of better organization, no improvement of agricultural 
practice or methods of manufacture could possibly make the difference 
between the survival and the destruction of the West Indian sugar industry 
should the pi'eferential protection be entirely withdrawn. Were the worst to 
happen, the industry would rapidly cease to exist, being reduced so far as its 
exports w-ere concerned to the production of a negligible amount of fancy 
grades of sugar, syrups and rum enjoying a limited special market. The 
world position of the sugar industry is so serious, it is pointed out, that even 
well-equipped modem factories in Cuba, three to five times as large as the 
largest equally well-equipped factory in the British West Indies, are in 
financial straits and unable to pay cane-growers a fair price. So, “ should 
the duties on sugar be abolished in April next, without any prospect of an 
adequate safeguard in substitution, the general winding-up of the West Indian 
sugar industry would immediately be taken in hand, and any recommendations 
which could be made for inq^rovements in the efficiency of its production, 
including research and the activities of the Imperial College of Tropical 
Agriculture in Trinidad, would be entirely thrown away.” 

In the course of the Commission’s enquiries they were in receipt of sugges¬ 
tions as to the only conditions under which the industry could at all be main¬ 
tained. These reduced to three in the main. One was an increase in the 
preference, ranging from Is. to as much as 2s. 6d. per cwt.; another was the 
granting of a bonus per ton of sugar, to take the place of the sugar duties if 
abolished, at the rate of half the present subsidy granted to the British sugar 
beet industry or say Ss. 8d. per cwt. and to be continued so long as the beet 
subsidy runs ; the third expedient was that a fixed price for West Indian (and 
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other Imperial Colonial) sugars should be guaranteed in the British market, 
for which all sugars should be purchased by a single buying agency. The first 
proposal is rejected as being “ far from the most economical fiscal method 
<levisable for the purpose.” The second is deemed to be liable to ” create a 
situation which was not contemplated when granting a subsidy to establish a 
new industry in the United Kingdom.” It is, therefore, the third expedient 
that appeals most to the Commission, and on it they have based their concrete 
proposals for immediate assistance to the sugar industry. 

They recommend the establishment of a single central authority to buy 
and distribute the whole of the sugar consumed in Great Britain. This 
authority would buy Imperial sugars at the allowed price, so long as the price 
at which it could obtain sugars elsewhere did not exceed that price. Should 
it exceed it, the Imperial sellers should receive the world market price. So 
long as it did not exceed it, the sugar supply of the United Kingdom would be 
distributed to its customers at a price sufficient to cover the pooled cost of the 
sugar bought in the open market and the Imj^erial sugar purchased at the 
fixed price. This arrangement would be on the lines which have frequently 
>)een advocated for dealing with wheat supplies. 

The fixed price recommended should be, under present conditions, about 
£15 per ton c.i.f. for 96° siigar, which corresponds to a price of approximately 
£13. lOs. per ton f.o.b. Assuming that West Indian sugar is produced, as 
above mentioned, at an average cost of £11. ITs. 6d. per ton in sack, and 
allowing 10s. per ton to cover f.o.b. expenses, and £1 for depreciation and 
interest on capital, this makes the average f.o.b. cost £13. 7s. 6d. ” The 

price proj)osed, which should be subject to adjustment from time to time, 
appears to us to be low enough to make it impossible for any but reasonably 
efficient production to be carried on at a profit, while it should be high enough 
to offer some incentive to those proprietors who wish to make improvements in 
their factories or cultivation, and afford a reasonable return on capital in¬ 
vested in such imjjrovements.” 

Pending a solution of the problem on the above suggested basis, the 
Commissioners recommend that the Preferential allowance to Empire sugars 
should be augmented to an amount at least equal to the preference granted by 
Canada (4s. 8d. per cwt.). This rate may not cover entirely the average bare 
cost of manufacture, but it is reasonable to expect that the average price 
throughout the year may improve following the pronouncement of the 
Govenunent of a policy of maintaining the Colonial sugar industry ; and the 
Commissioners further suggest that the amo\mt of the preference be fixed 
BubjcK^t to a limitation that the total price obtained for colonied sugar should 
not exceed the proposed fixed price of £15 per ton. They add that if any 
arrangemei^t ensuring a reasonable price to producers is establislied, sugar 
pxpducers throughout the West Indies have expressed a confident expectation 
that those factories and estates which are at present below a reasonable level 
of efficiency would be able to obtain the necessary capital for improving their 
methods ; and our observations, both of factories and of cultivation, have 
satisfied us that in many, probably in most, instances, this disposition and 
desire is entirely genuine and reliable.” 


Tate k Lyle New Issue. —Messrs. Tate & Lyle Ltd., lately placed on the market 
an issue of £1,250,000 54 per cent, mortgage debenture stock at 974, which 
promptly over-subscribed. The issue was made to reduce bank loans incinred in 
the acquisition of the Fairrie sugar refinery at Liverpool and of the company’s interest 
in four beet sugar factories. 
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The Mauritius Sugar Industry. 

Report by Sir Francis Watts, K.C.M.O. 

Simultaneously with the publication of the Report of the West Indian 
Sugar Commission, the Report on the Mauritius Sugar Industry prepared by 
Sir Fbancis Waits, K.C.M.G., has been issued by the Government. 

Sir Fbancis Watts states that he has made careful and detailed enquiry 
concerning the conditions of the sugar industry of Mauritius, and as a result is 
satisfied that that industry, generally speaking, is carried on at a loss in 
existing circumstances, that is to say, when the price of sugar not exceeding 
99° is aroimd or below £13 per ton, f.o.b. Mauritius, and the preference at 
present granted to Empire sugar is maintained. An examination of the 
records covering over 57 per cent, of the crop of 1928-29 brings the conclusion 
that the cost of growing, manufacturing and putting on board ship of a ton of 
Mauritius sugar is, as near as can be calculated, £13. Is. 2d. while the average 
selling price during 1929 has been about £12. 2s. lOd. per ton, f.o.b., so that, 
broadly speaking, the general loss to the industry might be put at 20s. per 
ton for the crop of 235,000 tons. 

He is satisfied that the cultivation of the canes is carried on with a high 
degree of skill and efficiency, that much care is devoted to the cultivation of 
the soil and to the manuring of the crops, including the use of natural manures 
and chemical fertilizers. Consequently no changes or improvements in 
field methods are likely to be suggested as would substemtially remedy the 
financial difficulties now experienced. 

The factories are, for the most part, equipped with machinery of a fairly 
efficient character. A certain amount of the machinery is new, but in some 
instances it is old, and in a few cases calls for renewal, and this would be 
effected if the industry were working at a profit. Actually from 1921 to 1928 
some £1,613,468 is stated to have been spent on imported machinery for 
agricultural purposes and for the manufacture of the sugar, irrespective of 
work done by local engineering firms, who latterly have made quite a large 
quantity of important machinery, including mills and engines, triples cmd' 
quadruples, vacuum pans and juice heaters. There are doubtless several 
instances where amalgamation of factories, coupled with improvements of 
machinery, might be economically advantageous, but Sir Francis Watts 
can see no reason for advocating the erection of a few large central factories, 
and does not feel that their extensive adoption would afford any relief. 

The work of the factories is generally excellent. The mill efficiency is 
usually good ; being in the best factory 95'3 per cent, and the average may be 
placed at about 94 ; the recovery of sugar from the expressed juice is fairly 
good on the whole, being in the best instances an average of 89J per cent, of 
98^° sugar during 1929. The cost of production of sugar in Mauritius is below 
that of all foreign countries except Java, and possibly Cuba. ^ 

Since, then, no improvement in the industry would enable it to pay its 
way in the face of the present abnormal depression of sugar prices, Sir Francis 
Watts urges the Imperial Government to make grants>in>aid to the colony 
calculated to make good the losses inevitably incurred. He suggests that a 
grant should be made in any one year equal to the loss that may reasonably be 
concluded to have been sustained in the previous year. The cost of produc¬ 
tion being in the neighbourhood of £13 per ton f.o.b., the grant-in-aid should 
be calculated as the difference between that figure and the average selling 
price actually obtained for the given crop. It is urged also that these grants 
should be continued for a period of not less than five years. In any event 
they are only sufficient to keep the industry afioat till better times arise. 
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The Situation in Cuba. 

Th0 Work of the Co-operative Export Ag^ency. 

By BABL L. SYHSS. 

The dry weather that gave the ratoons a poor start during the first five 
months of 1929 was followed by abundant rains during the remainder of the 
year. The normal rainfall for the seven months period from J une to the end 
of December is 39*15 inches ; in 1929 the corresponding total received was 
39*96 inches as will be seen in the following table. 

Dby and Wet Season Rainfall in Cuba. 

Year. 1925 1926 1927 1928 1929 Normal 

Fivemonths» January to Hay. 19*76.. 17*67.. 8*87.. 11*64.. 8*38.. 14*96 

Seven months, June to December .... 32*60.. 43*30.. 36*76.. 34*76.. 39*96.. 39*15 

Total for Year . 62*25.. 60*87.. 46*63.. 46*30.. 48*34.. 54*10 

The above figures are from the Cuba Sugar Club reports, as are also the 
following data showing monthly distribution during the past few years. 

Monthly Distribution or Rainfall in Cuba. 

Inches 

Year. Jan. Feb. Mar. Apr. May June Jul. Aa«. Sept. Oct. Nov. Dec. Total 

1926 . 2-99.. 1-37.. 0*65,. 4*67., 7*77.. 8*60.. 6 02.. 7*60.. 6*76.. 8*98.. 4-60.. 0-86.. 60-87 

1927 . 0-96.. 0 78.. 0-59.. 1-62.. 6 09.. 4-22.. 5-91.. 5-23.. 7-24. .12-12.. 1*58.. 0 40.. 46-63 

1928 . 1-08.. 0-58.. 1-48.. 2-34.. 6-11.. 6-89.. 5-74.. 7*87.. 6-56.. 6-64.. 1-47.. 0-60.. 46-30 

1929 . 1-26.. 0.46.. 0-86.. 2-49.. 3-40.. 9-09.. 4-39.. 7-46.. 7-24.. 7-69.. 1-44.. 2-67.. 48-84 

Normal .... 1-94.. 1-49.. 2-04.. 2-75.. 6-73.. 8-08.. 6-16.. 5-68.. 7-65.. 6-80.. 8-70.. 2-08.. 54-10 

From these data it will be observed that the past wet season was better 
than usual for the gi'owing cane. Since the crop was stunted during the first 
part of the year, the tonnage expected this year is lower than that harvested 
during 1929. 

Several estimates have been published as to the out-turn of the crop 
which was begun on January 16th this year, the same date as in 1928, but 
two wec'ks later than last year. The estimates issued are as follows :— 

Long Tons Spanish Weight. 


By Revista Azucarera de Cuba ” . 4,483,554 

„ Cuban Dept, of Agriculture. 4,545,000 

„ Guma y Mejer (used by Willett <fe Gray). 4,628,354 

„ I.S.J,, August, 1929, page 417 . 4.640,077 


The.sc all indicate a reduction of more than 10 per cent, over the crop of 
6,166,410 tons of 1929. Further revisions will be made during March and 
April, and the indications are that these will be downward. Sugar is being 
made at a slower pace this year and this will be more noticeable as the crop 
nears the end. 

One of the reiisons for the slow production rate this crop is that many 
mills have been in the habit of shipping sugars almost as fast as made. The 
control of all export sugars by the Co-operative Export Agency (C.E.A.) 
and the prevailing low prices have made it impossible for such mills to ship. 
As a result they have slowed up in order not to fill up their warehouse space too 
rapidly. Some new storehouses have been built on the plantations, but many 
are planning to stack their sugars in the yards adjacent to the factory when 
the warehouses are full. These piles will be given temporary shelter by tar¬ 
paulins, etc. It is also reported that there is a scarcity of ready money and 
that some mill owners are reduced to an exchange of sugar for their supplies. 
Several important newspapers in Havana have exaggerated these conditions 
and have begun a campaign against the C.E.A., asking for its dissolution. 
On February 27th the executive committee of the C.E.A. issued a proclama¬ 
tion stating that they had the confidence of enough stockholders to maintain 
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the Agency in operation, and that the complaints made were susceptible of a 
harmonious solution, if properly presented and acted upon.^ 

This agitation has called o\it expressions of opinion frcm all sections of 
the Island and the majority seem to be in favour of sustaining the C.E.A,, at 
least until the present crop has been marketed. It is probable that in the 
meantime the general public may be enlightened as to the real necessity for this 
co-operative effort and the benefits to be derived from it, if it is actively suj)- 
ported. The present defamatory campaign has provided the New York 
n mour mongers with good material and they have been busy. It probably 
had nothing to do with the final increase in the U.S. Tariff from $1*76 to $2-0 
per 100 lbs. on Cuban raws. 

The operations during the past six months of the C.E.A. have brought the 
Cuban producers more than three-quarters of a million dollars in improved 
prices obtained for their sugars than would otherwise have been secured. 
It was shown in our October article that the average warehouse price obtaincfJ 
for Cuban raw sugar up to August 31st, 1929, wa 1*67 cent per lb. Up to the 
end of Februaiy 1930 the C.E.A. has sold 393,188 tons of old crop sugars at an 
average f.o.b,price of 1*89 cent per lb. Allowing 0*13 cent for shipping expenses, 
the net price in warehouse would be 1*70 and this increase in price amounts to 
$792,667 on the 393,188 tons sold, assuming that it would have brought 
1*67 without control. This is unlikely since the price had fallen to 1*49 cent 
in June 1929 the month before the effect of the C.E.A. began to be noticed. 
It is too early to estimate the amount saved for the producers by the refusal 
of the C.E.A. to accept ruinous prices offered for new crop sugar in the past 
two months. Only 384,099 tons of new crop sugars had been sold to February 
28th, 1930, at an average price of 1*626 cent f.o.b. Of this amount 106,810 
tons had been shipped. 

The position at tlie end of February is given in the following table : - - 


CuBAiJ Production and Stocks at End of Fsbruaky. 


1927 1928 1929 1930 

. 1068.. 11-23.. 11-76.. ll-6» 

Pr^uction. 2,101,394.. 1,872,919.. 2,638,118.. 1,737,366 

Shipped,Tons . 619,187.. 386,382.. 732,764.. 106,810 


. 1,482,207.. 1,486,637.. 1,806,354.. 1,630,566 

Tlie stock on hand included sugars that will be used for Cuban con¬ 
sumption. This shows that the supplies on hand were less than at the same 
time last year and only about 10 per cent, greater than in the two years 
previous. It is probable that more than half the production to the end of 
February last year had been sold before that date, so that the C.E.A. has 
sold about one million tons less to the same date this year. Tlie producers 
should remember that every 0-1 cent increase in price means (2-24 per ton 
and if obtamable through the efforts of the C.E.A. wdll amount to 12,240,000 
on this sugar that has not been thrown recklessly on the market. The best 
co-operation that they can give at the present time is to prevent the circula¬ 
tion of false rumours which can be used to depress prices. 

j probable position of the Cuban sugar industry at the 

end of 1930 wdl convmce anyone that the dissolution of the C.E.A. at the 
present time would be disastrous. If the production should reach 4,600,000 
tong tons and the Cuban consumption take 160,000 tons there wou ld be an 
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exportable supply of 4,850,000 tons. It was fK)S8ible to export to the United 
States 3,750,000 tons last year due to low prices and the desire on the part of 
speculators to store sugar for a rise in the Tariff. Since 3,014,595 tons refined 
or 8,240,688 tons raw value of Cuban sugar was included in the United 
States consumption of 5,810,980 tons during 1929, about 500,000 tons of the 
exports went into warehouse. Tliis stored stock will probably enter consump¬ 
tion this year and if the Cuban proportion should equal that of 1929, the 
balance required from the present Cuban crop would be only 2,750,000 tons. 
This would leave some 1,600,000 tons to be marketed elsewhere by the C.E.A. 

Cuban exports to world markets have never reached this high total before, 
and it is certain that if the sales were decontrolled at this time there would be a 
serious break in prices, A committee of the C.E.A. has been busy finding new 
markets for Cuban sugar and recent sales to Russia show that some success 
is being attained. At present market advices state that the C.E.A. is 
negotiating a sale of 500,000 tons to Russia. If this large amount can be 
successfully financed, the problem of Cuban world market sugars for the 
present crop would be solved, since the regular markets would be able to 
absorb the balance and prevent a heavy carry-over at the end of the year. 
The recent Tariff change in India may favour an exchange of sugar bags and 
Cuban sugar between these countries. The management of the C.E.A. 
seems t o be alert and active and the Cuban producers should strive to co-oper¬ 
ate and bring their problems before it in such a manner that they may receive 
due attention. Continued destructive criticism will only increase the Agency's 
difficulties and keep false rumours alive that upset the market and cause lower 
prices. 


Mauritius. 

Department of Agriculture Report for 1928. 


The Annual Report of the Department of Agriculture of Mauritius for 
the year 1928. as jirepared by Mr. D, d’Emmerez de Charmoy, the new 
Director of Agriculture, comes out later than usual this year. The Report 
was submitted on August 5th last, but unfortunately is published only in 
1930, by which time the 1929 croj? also is a more or less accomplished event.^ 


According to the Director, the preliminary compilation of factory results 
for the 1928 crop gave a total of 261,100 metric tons of sugar, which com¬ 
pares with 218,000 tons in 1927, 192,590 tons in 1926, and 241,220 tons in 
1925. Field returns were largely of a high order, and owing to the favourable 
weather conditions experienced during the ri})ening season, the sucrose 
content of the cane was high and the recovery of sugar very satisfactory. 
Of the above-mentioned total, 77 per cent, is estimated to consist of vesou 
sugars, the balance being made up almost entirely of raws, owing to the 
changed English market conditions. This compares with 98*63 per cent, 
vesou in 1927, and a percentage of over 98 in the three previous seasons. 

The average extraction of sugar per cent, of cane approximated to 10*7, 
which compares with 10*63 in 1927 and 9*94 in 1926, and an average of 10*41 
during the last 10 years. The total number of factories at work was 43, 


At the end of 1927 the area under cane cultivation was estimated at 
157,700 acres, a decrease of 4,400 acres on the 1926 figure. Of these, planta- 


^^ ^ pubUBhlng theaei official reports U a feature of more recent years: the Eeport for 

1924 appeared in our pages by September, 1926, and that of 1925, by Xovember, 1926.— 
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tions on estates approximated to 83,600 acres, the balance being made up by 
small planters, nearly all of whom were Indians. 

The Sugar Planters Syndicate continued operations during 1928, con¬ 
trolling more than 80 per cent, of the sugar production. The average sale 
price per 50 kilos for 1927 was Ks. 9*61 net, while low products fetched Rs. 6*66 
net. The distribution in Grades was : Extra Fine, 4'8 per cent.; Grade A, 
94-2 per cent. ; other grades, 1 per centh For 1928 the final figures were not 
yet available, but the approximate average was Rs. 7*95 per 60 kilos, which is 
the lowest since 1913. As in previous years the bulk of the sugar went to the 
United Kingdom. The movement of sugar during the export year of 1927-28 
was : Great Britain, 196,700 tons ; America, 12,500 tons ; other places, 1,100 
tons. 

Dealing with the technical work of his department, the Director of 
Agriculture writes :— 

Pe8t8 and Diseases of the Sugar Cane, — A new centre of infection of 
Phytalus Smithii was detected in the neighbourhood of Cluny. In all proba¬ 
bility, this infection has been caused accidentally by the transport of^ sugar 
canes to estates at a time when the insect is in the adult stage and can be 
transported from one place to another. The foci of infestation are steadily 
increasing and leave but little hope that the pest can be restricted in spite of 
the low rate at which it is spreading. If on one hand, new areas are being 
gradually infested, on the other it is encouraging to record that the pest is 
disappearing in nearly the same proportion on areas already infestetl, and that 
the damage caused by it is therefore not more alarming. It must be admitted, 
however, that the money which is being spent every year for the destruction 
of Phytalus Smithii is a heavy burden on the sugar industry ; for independently 
of the export duty of two cents per 100 kilos of sugar levied to defray the cost 
of the campaign of destruction and of the annual amoimt provided for by the 
Improvement and Development Fimd, the expenditure incurred by planters to 
protect their crops when the degree of infestation necessitates the application 
of expensive methods should also be taken into consideration. 

The persistent but vain efforts made imtil last year to restrict its extension 
have shown that the amount expended for this purpose would be more profit¬ 
ably used for the destruction of the insect in its larval state on a much larger 
scale. This method, which was put into force in 1928, resulted in the destruc¬ 
tion of 70 millions of grubs in the district of Moka solely. Apart from the 
above, the application of insecticides, under the control of the officers of the 
Entomological Division, has been greatly extended and it may be stated that 
by these means, coupled with that of its natural enemy Tiphia parallela, the 
damage caused by this pest can easily be controlled without too heavy 
expense. There exist no stronger reasons now than in the past’ to anticipate 
that this insect will in future prove more harmful to the sugar, industry. 

The other sugar cane pests such as borers, locusts, aphis, scale insects as 
in previous years did not cause notable damage, though all of them were more 
or less active in various localities, but in no case, however, as to cause serious 
losses. 

In 1927, the attention of plcwiters was directed to the damage caused by 
Gtimmosis which was then thought to be the main cause of the supposed 
degenerescence of White Tanna, and also to the necessity of replacing that 
variety by new ones more resistant to this disease. On account of the 
proved value of this variety which possesses a remarkable range of qualities, 
systematic researches were undertaken and are still in progress in view of 
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determining practical means of controlling the spread of this disease which 
affects more or less all the varieties cultivated in Mauritius. In the course 
of these researches, the Phytopathological Service of the Department ascer¬ 
tained that what was considered previously as Gummosis only comprises as a 
matter of fact two distinct diseases, Gummosis and Leaf-scald, which in 
Mauritius as in many other countries had been considered as one. It has also 
been shown that White Tanna is susceptible of being affected by both diseases 
to the same extent. Leaf-scald is widespread over the island, and the losses 
caused by it are greater than those occasioned by Gummosis. It is hoped 
that practical advice will soon be given to planters so as to cope successfully 
with these two diseases. For this purpose, careful investigations relating to 
the following plants have been undertaken :—(1) Disinfection of cane cuttings 
with a view to reducing the rate of these diseases ; (2) Selection of healthy 
planting material for the establishment of nurseries free from diseases with a 
view to obtaining the required planting material for starting industrial 
plantations. These investigations are in j)rogress in the Laboratory at R6duit 
‘ and in varietal plots for the propagation of new varieties. 

investigations in relation to the Sugar Industry .—In view of carrying out 
the resolutions of the Sugar Conference of 1927 relative to the production of 
new varieties of canes and to the rapid propagation of those already raised, 
four experimental stations were established, of an extent of 10 acres each. 
These stations situated in the four most important sugar producing districts— 
Savanne (St. Aubin), Pamplemousses (Mon Rocher), Moka (Alma and Valetta), 
Flacq (Bonne M^re and Constance)—^have for object the determination in a 
systematic way and within the shortest period of the respective value of im¬ 
ported and locally raised varieties cultivated up to now at Pamplemousses and 
R^duit. Careful investigations have proved that these varieties are susceptible 
of being grown on a large scale. Owing to weather and meteorological con- 
<iitions which vary in Mauritius within wide limits according to altitude, it was 
important at first to determine from these new varieties those best suited for 
each locality, as those plots are treated in the same way as the other cane 
fields of the respective localities. The results obtained will enable a judicious 
selection of those under exj^eriment. 

For the same purpose and also to meet the increasing demand from 
planters a considerable number of cuttings of these different varieties have 
been sold to them for the establishment on the estates of nurseries where 
investigations can be carried out. It is hoped that these new arrangements 
will bring rapid progress from the point of view of utilization of varieties 
newly introduced and raised by the Department of Agriculture. 

In order to create other new varieties on more scientific lines, Mr. A. db 
SoBNAY was sent to Coimbatore, India, for studying the modem technic in 
connexion with cane hybridization. A special experimental station has been 
provided for those investigations. It is noteworthy that the close intercourse 
between thg Agricultural body and the Department becomes still closer every 
day and that planters generally realize the value of the researches undertaken 
to promote their interest. 


New varieties were imported on three occasions from Java—^the first 
included POJ 2878, the second POJ 2725. Two only of the cuttings received 
germinated and were placed in a greenhouse built for that purpose ; but for 
many reasons the plants obtained did not grow satisfactorily. The third 
consignment, received by the Anglo-Ceylon Company, contained several 


hundreds of cuttings which, as the former ones, were placed imder observa- 
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tion in two quarantine greenhouses erected at the expense of the Sugar Indus¬ 
try Beserve i'und. The plants obtained from these cuttings are growing 
normally and, as far as can be ascertained, are free from diseases and will be 
handed over to the Company to be planted in the open air towards the end 
of 1929. 

Gemral conditions in relation to the Sugar Industry, —From an economic 
point of view conditions continued difficult during the year. The market for 
sugar was unsteady, with a distinct downward trend. As a result, strenuous 
efforts have been made with a view to further decreasing the cost of production. 
Unfortunately, many estates are still burdened with heavy interest on what 
remains to be paid of greatly exaggerated purchase prices. To cope with 
present difficulties, planters have applied for and received a loan of Rs. six 
millions repayable by a special export tax on sugar of Rs. 0-60 per hundred 
kilos. The special duty of Rs. 0*05 per 100 ks. levied since 1920 on all exported 
sugar was abolished by Ordinance 29 of 1928. The prevailing opinion in local 
agricultural circles is that the best way of putting the whole sugar industry 
on a sound basis would be by way of a large loan—Rs. 20 millions—^with long 
terms and low interests, distributed in such a way that mortgages still burden¬ 
ing many estates could be cleared and replaced by loans at a low ra^e of 
interest. The Chamber of Agriculture supports the idea, which is now 
receiving the consideration of local authorities. 

The Sugar Technologist reported as follows :— 

Visits to Factories, Investigations, etc. —A new feature in the sugar in¬ 
dustry of this Colony was the production of a certain amount of raw sugar 
for the British market (about 60 per cent, of the total output). At the request 
of their res})ective managers the Sugar Technologist visited several factories in 
connexion with that question. Advice was given, the important point being 
the production of a sugar polarizing not over 99 because of the Customs duties 
in England, and as near as possible to 99 because of the penalties imposed 
by the buyers. Another important point is the moisture of the sugar ; there 
is a relation between that element and the keeping qualities of the raw sugar. 
In several factories sugar dryers were installed witli a view to reducing the 
moisture of the sugar to a minimum. The study of these sugars necessitated a 
great deal of analytical work. 

The juice was particularly good all over the Island and the manufacture 
of sugar easy. Recovery was more satisfactory than usual. 

Preliminary work was done by the Assistant Sugar Technologist for the 
control of the production of steam in factories. 

The use of water-cooled crystallizers has generalized in almost every 
factory, with satisfactory results. 

Conlr&le Mutuel, —36 out of the 42 factories contributed to the ConJtrdle 
Mutuel and fortnightly returns were regularly distributed amongst contri¬ 
butors. As last year the names of a certain number of factories were given» 

Educational. —Full courses of lectures were delivered by the Sugar Tech¬ 
nologist and the Assistant Sugar Technologist to the second and third year 
students of the College of Agriculture in Sugar Technology, Sugar House 
Chemistry, Cultivation of the Sugar Cane, Mechanical Engineering, Building 
Construction and Surveying. Practical laboratory work was also performed 
as well as practice in mechanical engineering. The students visited sugar 
factories, engineering workshops, etc., with the Sugar Techixologist and the^ 
Assistant Sugar Technologist. 
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“Stitfar Caac a|id its Culturet” ^ 

The Work of the late F. S. Earle. 

This volume of 360 pages is divided up in an unusual manner. The author 
opens with a very brief historical survey, to which must be added an Appendix 
in which he summarizes the present position of the sugar industry in the more 
important producing countries, altogether covering 26 pages. He then at 
once proceeds to give his experience of the sugar cane and its varieties, in 
100 pages ; to which must again be added another Appendix, a reprint of his 
w^ell known Annotated List, in 80 pages of smaller print. Then follows a 
section on pests and diseases, covering 80 pages ; and the volume concludes 
wHth 60 pages on cultivation, including a short chapter on climate and soils. 

This, at first sight, appears to be a very arbitrary distribution of his sub¬ 
ject matter ; and we confess to some disappointment at the shortness of the 
first and last sections. But the number of pages devoted to each does not, of 
necessity, indicate Eable’s idea of its relative importance ; and a perusal 
reveals the miderlying principle of the book, as stated in the preface : 
“ Frankly, the atmosphere of the book is that of the cane field rather than that 
of the research laboratory.” The longer sections have a good deal of accessory 
literary matter in them ; the shortness of the section on cultivation is, 
furthermore, partly explained by the fact that Eable restricts his remarks 
to his own experience, and also because the “ atmosphere of the field ” 
X)ermeates the sections on cane varieties and pests and diseases. 

With his independent outlook, it was not in the author to copy the 
descriptions of other workers in the field, and the book “ was written far from 
libraries and laboratories.” Tlien Eable, as a practical cane planter, does not 
as a rule describe any practice that he has not carried out himself, but confines 
himself to those thoroughly tested in the field, and most of them on an 
extensive scale, and proved to be perfectly practical and workable.” 

The discussions on cane varieties come into an entirely different category. 
Ba.sod on the extensive collections in Porto Rico (and in Cuba ?), the author 
has gradually extended his studies in all directions to make his list as complete 
as ])ossible. For this is a matter for the whole cane industry, and especially so, 
because of the great and increasing confusion which was found in the nomen¬ 
clature. The result of these studies is seen in the Annotated List, while the 
canes described in the body of the work have, wherever possible, been grown 
by himself, with careful descriptions on the sj^ot, drawn up on the lines of 
modem morphological knowledge of the sugar cane. 

Lastly, pests and diseases must sooner or later go to the laboratory, and, 
as there is no part of the plantation work that has a more voluminous literature, 
our author has had to go there too and work in their libraries. This section, 
with the Annotated List, is more of a compilation than any other portion of 
the book, but that does not mean that Eablb’s own observations are lacking 
or uninteresting. 

Having thus prepared the ground, we are in a position to study the differ¬ 
ent sections more closely and j^rofitably. The opening historical chapter 
begins with the wanderings of the cane plant from east to west, culminating 
in the dominance of the Otaheite variety, and later its disappearance from 
most countries in a series of epidemics; fortunately coinciding with the 
discovery of the fertility of the seed of the sugarcane. Then he traces the 
gradual improvement in cultivation and in transport, and gives \iseful pictures 
of three modem harvesters, the Hadley, Luce, and Falkx neb, which how- 

1 Sugar Cane and its Culture. F. S. Baxlii. New York, John Wiley 6c Sons, Ino.; London, 
Chapman 6c Hall, Ltd. 1928. Price 22s. dd. net. droixmstances have prevented the writer of this 
review from being able to read this work before; and the book is not one either to read rapidly, or to 
review without having properly studied. 
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ever, to the untutored eye, give the impression of ill-arranged and intricate 
mechanism. 

Under the heading Propagation of Sugar Cane, the author writes an 
interesting chapter on seedling canes ; and follows this with one on the Botany 
of the Cane, which however, only deals with the classification and external 
characters. This chapter commences with a translation of Jeswibt’s recent 
summary classification of the genus Saccharum ; and then proceeds to an 
analysis of the distinguishing characters of the individual cane varieties, as 
worked out by Babbbb, Somewhat characteristically, he merely mentions 
the further development by Jesw^iet, who uses distribution of the minute 
hairs on the buds as a leading character in diagnosis, one would suggest because 
he foimd it inconvenient for field studies, and regarded it as a laboratory 
method. 

Then comes his own lengthy chapter on the Varieties of Sugar Cane. 
He deplores the lost opportunities of describing the older canes in the great 
collections of varieties : “At one time the Java cane experimental stations had 
between four and five hundred named varieties in their collections, but we 
have no knowledge of most of them beyond a list of their names and the 
coimtries from which they came.” And he records the places where other 
large collections were situated with a like result. Stubbs and Eokabt did 
some work in unravelling the duplicate names of different canes; “it is, how¬ 
ever, to the observations of Noel Deebb that we owe most of our x>res6ot 
scanty knowledge of cane variety synonymy.” 

The older descriptions of cane varieties were sometimes well drawn, but 
wore for the most part merely vague notes on colour or habit of growth, 
which are of little value. The more recent moi’})hological studies, however, 
have been sufficiently accurate for the author to di’aw up his descriptions. 
“ With the key which accompanies them, it is hoped that they may be 
recognised as readily as are any of the species in large, closely related grouj^s of 
wild plants.” This key is a quite remarkable i)erforinance, and both it anti 
the detailed descriptions which follow bear evidence that Eabie grew most 
of the varieties himself ; and has studied their agricultural suitabilities as well 
as their botanical characters. 

The key starts with the old time Creole and Negrita canes, “ clearly 
related but of somewhat uncertain botanical affinity.” Next comes the im¬ 
portant group of the Saccharum siueuse “ or Chinese C€uies (Pansahi of 
Babbeb)”; he then passes to the half-bred S, spontaueum canes, and the 
S, Barberi hybrids or North Indian group ; thus coming finally to the noble 
canes and the hybrids with a large proportion of this blood. He only treats 
of the more important commercial canes. 

The descriptions of the individual canes dealt with are models of method, 
commencing with the origin and history of the variety as far as is known, and 
after this, the botanical description according to a uniform plan. The sus¬ 
ceptibility to disease follows, and general remarks as to preferences in the 
local climate and in the soils of Cuba and Porto Kico—that is in the adopted 
country of the author for twenty years. 

Taking as example one of the shorter descriptions, and leaving out the 
botamcal part, we have the following for B 3922. “ A seedling from B 647. 

Until the mosaic outbreak it was planted largely on the south side of Porto 
Bico in the irrigated district. Being very susceptible to that disease, it 
practically went out of cultivation. Now that mosaic is more or less under 
control there, it is again being planted. It is one of the few of the older varieties 
that is competing with BH 10 (12) and SC 12 (4)... (Botanical description)... 
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On suitable lands this is a high tonnage cane. It is later than Crystalina 
but at full maturity gives equally good sucrose. It has not been tested widely 
enough fully to determine its soil requirements, but it will probably give best 
results on rather moist, black lands. It ratoons well and seems fairly resistant 
to root disease. As previously stated, it is susceptible to mosaic and should 
only be planted where this disease is being controlled.” The 86 varieties 
cover 66 pages of the book, and the author’s remarks about them are well 
worthy of study. 

The Annotated List in the Appendix was first published in the Journal of 
the Department of Agriculture in Porto JRico, Vol. 4, No. 3, dated as of July, 
1920, but not issued till April, 1921. It is a notable performance, and shows 
SABLE in a new' light, namely as a close student of such literatxire as was 
available in Porto Rico, with the result that some 1500 names and synonyms 
are run down and tabulated ; as in the list of commercial canes these names 
are arranged in alphabetical order. To give on idea of the various information 
contained in the list a few paragraphs are quoted, namely, “ B . . Badouka.” 

It is expressly stated that no attempt has been made to list the innumer¬ 
able seedlings, “ but the initials under which they are enumerated have been 
listed so far as it has been possible to ascertain them.” 

/i.—(As an initial with numbers) = Barbados seedlings. The long list of 
seedlings produced by Bovell in Barbados, some of which are extensively cultivated 
in all parts of the world. A second series of B numbers seems to have been started 
(See Kept. 1916-17 ; 62, 1917). B following a number indicates a seedling produced 
in Java by Bouricius. 

Ba. —(As an abbreviation with numbers) = another series of Barbados seedlings. 
(See Kept. 1907-9; 46, 1910). No explanation of this series has been foimd. The 
numbers run into several thousands. 

Badila, —(Also spelled Badilla) Queensland, from New Guinea as No. 16, 1896, 
Maxwell, Easterby, Barbados Kept. 1911; Trinidad, Williams, Bull. 18 : 72 , 1919 
(des). The loading commercial cane of Australia and Fiji. Adapted to low heavy 
lands. 

Badouka. —Cent. India, Watt’s Diet. 6 (2) ; 69, 1893. 

The eighty pages devoted to Diseases and Pests of the Sugar Cane show a 
somewhat rigid selection, especially wdth the insects, both as to the names to be 
included and the relative fullness of discussion. About thirty are ©numerated 
in each case, many of them composite, and the author’s remarks often show 
an intimate personal knowledge of the organisms concerned, the conditions of 
their occurrence and their effects on the sugar cane crop. 

In treating of diseases, the author clearly states his view that “ So far, 
no practicable remedy has been discovered for any of the principal cane 
diseases, using this term in its usually accepted sense as being a spray or other 
topical application.” The sugar cane is not a crop that lends itself to such 
treatment which, moreover, would be highly uneconomic even if effective, 
because of the great size of the plant and the immense bulk of the crop. The 
author tends rather to the selection of resistant varieties and the general aim 
at ensuring a healthy growing environment. 

He compares the way in which the species of Saccharum at present des¬ 
cribed react against disease, and continues the comparison throughout the 
chapter under the different diseases. He states, however, that “ all commer¬ 
cially grown cane varieties are descended from one or another of four species 
of Saccharum. These are S. officinarum, or the so-called noble or tropical 
canes ; einense, the Chinese or Japanese canes ; B. Barberi, the North Indian 
canes ; and B. spontaneum, the wild canes.” This generalization is, to a 
ceite.in extent misleading, at any rate with respect to the North Indian 
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cane varietiesi which are beginning to loom so large in all discussions of seed* 
lings and disease.^ 

Eable emphasizes the view that, for fighting disease in sugar canes, we 
must look rather to the plant breeder than to the pathologist. “ The commer¬ 
cial canes of the future will quite certainly be hybrids combining the blood of 
two or more, probably three, of the above races, thus giving us the high sugar 
content and good milling qualities of the noble canes together with the hardi¬ 
ness, high tonnage, long ratooning, and disease resistance of the other races. 
The cane breeders of Java and India are already showing the way.” 

The enumeration and description of cane diseases appropriately open with 
two essays, on mosaic and root disease respectively ; two diseases on which a 
great flood of literature has been poured out in recent years. The ten pages 
devoted to each, with the additional couple of pages with the titles of their 
most important papers, are excellent examples of the treatment of such diffi¬ 
cult subjects ; with, as usual, a keen eye to the practical side of the question. 
Eable contrasts the two diseases as follows : “In mosaic we are dealing with 
a clear cut disease caused by a specific parasite or virus which, as far as we 
know, occurs in nature only within the tissues of living plants and which can be 
transferred from one plant to einother through the agency of sucking insects. 
Clearly, control rests in destroying infected plants and thus avoiding sources 
of contagion. The imrticles are so smaU that they cannot be detected by the 
most powerful microscopes. When we cannot see a parasite we have to 
imagine one.” “ In root disease, however, we are dealing with the combined 
actions of various unfavourable environmental factors which so lower the 
vigour of the cane plant as to permit of the attack of some one of several 
weak facultative parasites that are everywhere present in cultivated soils. 
Both factors are necessary to induce the disease. The fungi are unable to 
attack plants that are full of vigour. The unfavourable environmental 
factors alone, while they would reduce yields, could not induce root disease 
without the aid of the facultative parasites.” 


The study of mosaic and root disease has proved in both cases to be 
extraordinarily difficult, in the latter because of the indeflniteness of the , 
causal agent and in the former because of its invisibility and doubts as to its 
existence. The historical summaries by the author, of the different phases of 
opmion, are complete in all essentials. Both of them were found in the Java 
cane flelds, once the new plantation research was set going in the eighties and 
nineties. But while root disease has continued to receive (somewhat spas- 
inodjc) attention ever since, mosaic was obscured by various leaf markings in 
most other countries, and the Java work was overlooked. And when at length 
the chse^e become sufficiently destructive to demand attention (especially 
emerged from this obscurity only for it to be found 
wit^tarthr^rw^ of the whole world. 
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The descriptions of these diseases, and the discussions of their treatment are 
adequate, considering the few pages allotted to them. 

The study of insect pests is of course very different. To demonstrate the 
presence of an injurious fungus requires microscopic examination in the 
laboratory, the running down of the species depending often on the complicated 
technique of cultural methods. This study is from first to last the work of 
specialists, imtil they can put the full tale before the plantation workers, who 
then have to work out the remedies under the guidance of the pathologist. 
The presence of injurious insects is at once patent to the field worker, but he is 
unconcerned till the increase in numbers is so great as to cause a distinct dimin¬ 
ution in his crop. Then the specialist is called in to name the insect, trace its 
life history, and note the i)eriods when it is assailable ; also to find out if it 
has enemies and, if these are not present in the fields, to try and procure them 
from elsewhere. 

This introduction of insect enemies is the line which has produced the best 
results in the cane fields, and Earls: lays great stress upon it. “ As is the case 
with cane diseases, there are none of the prinicpal cane pests that are held in 
check by special remedies or topical applications. . . The only spectacular 
successes that have been achieved in insect control have come from the 
importation of insect parasites which have attacked the troublesome species 
and so reduced their numbers that their injury has become negligible.” The 
arrangement of the pests described in this chapter is one which has been found 
most convenient in practical as contrasted with scientific treatises, namely 
according to the i>art of cane plant attacked : stalk, leaf, root, with their 
borers and sucking insects, weevils and white grubs, and sucking insects and 
chewers respectively. 

But many will, no doubt, turn with greatest interest to the last section of 
the book, that dealing with the Cultivation of the Ceme. And they may at first 
be disappointed to find that Earle deals chiefiy with Cuban conditions, prac¬ 
tice and soils, with some reference to Porto Rico and Louisiana. But a further 
study will reveal that this is the reverse of a drawback, because of the very 
varying conditions which he describes—^with an authority which camiot be 
questioneil. The author is on sure ground, and his analysis of the good 
and bad in the local practice, and the very definite suggestions as to what should 
be done with the different soils under differing climatic conditions, will prove 
of advantage to anyone engaged in plantation work on sugar estates. 

In an introductory ]3aragraph, he lays dowix a principle with regard to 
improvements. “ The view seems to be widely held that crude methods are 
cheap, and that improved methods are necessarily more expensive. This may 
be true in part if we only look at costs per acre ; but no method can be consid¬ 
ered an improvement that does not lead to cheaper costs per ton of cane or, 
better, per pound of sugar. That is the central imderlying thought around 
which this book is written.” 

A short preliminary chapter is inserted on climate and soil. In discussing 
rainfall, he considers that for growing sugar cane it should be at least 50 
inches in the year. This is based on his experience in Cuba, and that is the 
general average of the island. But he lays stress on two points. In the first 
place the growing of sugar cane, in tropical regions, is better where there a^ 
alternating wet and dry periods, than in one where the rainf&U is equally dis¬ 
tributed throughout the year (of course the extremes of the wet and dry periods 
experienced in the Old World are not included in this generalization). The 
wet period pushes on the growth of the cane, and the dry period is needed 
for ripening and harvesting. Cuba appears to suit these conditions to per- 
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feotion, and this accounts to a large degree for the extent to which the oane is 
grown there : “ March to October is the rainy period and the rest of the year 
is dry.” In the second place, where the rainfall is scanty and there is no 
irrigation, “ production costs could be decidedly lowered by going to the 
expense of providing water for a few irrigations at critical periods, simply as a 
supplement to the natural rainfall.” As to the much discussed question 
regarding the maximum quantity which can be profitably used for the cane 
crop, Earle gives it as his opinion that 100 inches a year, if properly distri¬ 
buted, will usually give as good or better results than any larger quantity. 

The introduction of Louisiana opens the question of extra-tropical cane 
growing, and he discusses in some detail the makeshift windrowing practised 
there. After summing up the effects of frosts on the cane, he concludes as 
follows : ” The worst drawback, however, in these climates is that all the crop 
has to be made on immature cane. In Louisiana, 8 or 9 per cent, of sugar on 
the weight of cane is considered a good yield, while in Cuba, with mature cane, 
the average yield is over 11 per cent, and sometimes reaches 13 per cent.” 

The actual work in the fields is too detailed to be described.^ There are 
two chapters. Preparation for Planting and Systems of Planting, the latter 
being much the longer. In Preparation for Planting he first describes the 
methods used in opening up new land, which in Cuba will not permit the use of 
mechanical implements as the stumps are left in the ground to a large extent. 
Tliere is thus really no preparation of the land mitil the long period of ratoon- 
ing is over, justly described as the period of exploitation as contrasted with 
cultivation; for the fertility of the soil is gradually dissipated during this period. 
Earle appears to be somewhat undecided on this procedure : “ It is perhaps 
an open question if in the long run it would not bo better and cheaper to dig 
the stumps and proj)erly prex)are the land in the first place, but as a matter of 
fact this is seldom or never done for cane planting.” 

Preparing the land is then discussed in the diy and wet periods of the 
year. And then the various implements used are compared, starting with 
the walking plough, and proceeding to Fowler’s steam plough and the new 
Storey’s plough in succession. The last named appears to be a revolutionary 
implement, and obviously holds the attention of the author. Comparisons are 
made between it and the steam plough, and then it is described in some detail. 
It is truly a wonder implement; and such is its power and ease of manipulation 
that the soil can be reduced to fine tilth to any depth in a broad strip, ten feet 
wide at one passing. Various ploughs and harrows may be attached to it 
behind, and even furrowing ploughs, so that planting may be done right behind 
it as it travels, effecting a great saving in time. Good pictures are given of it. 
It was devised by N. C. Storey, of Porto Rico, who was in charge of a team of 
seven steam ploughing outfits, and “ it was devised to overcome some of the 
inconveniences encountered in their use.” The treatment of grasses with 
imderground creeping stems, such as Para and Bermuda, completes this 
important chapter. 

The rest of plantation work, usually termed cultivation, is discussed in 
the chapter entitled Systems of Cane Planting, which is some 60 pages long. 
The systems described are the Cuban, Porto Rican or grand bank, Louisiana 
and Hawaiian. For the Cuban, Earle picks out four implements as a simple 
outfit suitable and sufficient for either plant or ratoon fields. First and piost 
important of all comes a 14-tooth harrow-cultivator, with very narrow culti- 
vator bla d es w i th t he tip s bent fo rward ; very useful for maintaining the dust 
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mulch in dry weather. Then a three-shovel cultivator with big 6 to 8 in. 
shovels : heavy and often needing two animals; and for use during rainy 
weather or when the grass is too big for the harrow cultivator ; very often the 
best results are obtained by using this implement and the harrow-cultivator 
alternately, the shovel cultivator being rather a weed killer than a dust 
mulch maker. A small 8 in. turning plough is an emergency implement 
without any place in ordinary cultivation. But it is needed when in protracted 
rains the weeds get beyond the cultivators, and is then used for turning the 
weeds under. The last in the series is a small, reversible disc harrow with only 
three discs in each gang, thus being narrow enough for running between the 
rows of canes. It also is an emergency implement, but is invaluable when the 
weather turns suddenly dry, after heavy rains, and it is impossible to get the 
cultivators round fast enough to avoid crusting. After its use the dust mulch 
can easily be regained, whereas the tooth cultivators leave large fragments 
which are slow in working down. It also does excellent work in covering seed 
cane in the fxirrow, doing the work of 20 men, and equally well if the ground 
has been properly prepared. The author concludes this list with the remark 
that although it could be endlessly extended, “ with these four implements 
alone perfectly satisfactory cultivation can be maintained in both plant and 
ratoon fields.” 

These are all implements drawn by animals, and horses or mules are far to 
be preferred to country oxen. Tractors are coming in and increasing, but 
work with them is at present in the experimental stage, “ none of the rigs in 
the market being fully adapted for the purpose.” 

Separate short sections, devoted to ratoon cultivation, drainage, irri¬ 
gation, fertilizers, tillage, roadways and fireguards, harvesting, and agri- 
cultiiral policy, conclude section and volume. The two Appendices follow, 
and an eight-page list of the more important references. CAB 


“Tropical Agriculture.” 

The second edition^ of NiOHOiiLS* “ Tropical Agriculture ” originally 
written forty years ago must have been very difficult to prepare, and certainly 
it is so to review. This well known work had the modest aim of finishing a 
textbook for schools in the West Indies ; and it is no small achievement of the 
author that it has appealed to so much wider a circle ; and that no fewer than 
four reprints were made in the years immediately before and after the war. 
It has, in some sort, become a classic, owing not only to its lucid style but to 
the intimate knowledge of the plants dealt with and the scientific training of 
the author. But the retention of the old title, perfectly justifiable in the 
original, is apt to be misleading at the present day. The distribution of 
tropical plants of economic importance received a fresh impetus in Dr. 
Nicholls’ day, because of the activity of the Royal Botanic Gardens at Kew ; 
and he remained in close touch with this institution all his life, and grew 
many of the plants received from it. The term ** tropical agriculture ” thus 
gradually assumed a narrow sense ; for the crops dealt with in the book were 
chiefly those grown in the West Indies by European planters, afterwards 
referred to as “planters’ products.” To-day, tropical agriculture has a 
much wider significance, and to write a textbook on it is hardly within the 
capacity of one author : it would take a life time to prepare, and when it at 
last w as ready for printing would inevitably be already out of date. 
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Having thus cleared the ground of the first natural criticism, we can 
turn to a comparison of the two editions : it is necessary to do so, because 
the number of pages has been doubled. The author of this edition has set 
himself the laudable but somewhat hazardous task of retaining, wherever 
possible, the original wording, a matter of considerable difficulty in a forty- 
year-old book : it at once reminds one of “ pouring new wine into old wine 
skins.” But a careful study shows that the risks involved have not been 
great, for there is astonishingly little of the “ new wine.” The interpolations 
in the original text are neither numerous nor lengthy, and the author appears 
to have exercised great ingenuity in arranging that page after page of the 
first edition is simply reprinted. The extra paging is laigely due to the 
addition of a great number of new and useful illustrations. Then at the 
end of each chapter a fairly generous literature which is of considerable value 
is added. Biit the most important addition is at the end, where there 
are some 150 pages of new matter, on Fodder Crops, Fibres, including 
cotton. Rubber, and Oil Plants, both fixed and volatile. 

It is not our intention to say anything which might detract from the 
value of Dr. Nicholls’ book, which has fully justified itself through a long 
series of barren years. But in the second edition it might perhaps have been 
of advantage if Part I had been re-written. This treats of the elements of 


agriculture, not in the tropics but in temperate regions ; and with the altered 
public for whom the book is intended, a fine opportunity has, we think, been 
missed, of giving a short account of the peculiarities of the conditions of agri¬ 
culture in the troi)ics as compared, say, with those in Great Britain. Again, 
even allowing for the somewhat close adherence to planters’ products, we see 
that rice has been included in the chapter on Tropical Cereals. That being 
the case, the millets merit something more than the two pages of print 
allotted to their general treatment. As rice is the wet land cereal in the 
tropics of the Old World, millets are its counterpart on the dry land ; and 
there must be well over 100,000,000 acres covered by this crop. The only 
interpolation is a recent classification of Sorghizm. 

Lastly, the following note has been received from a friend in respect of 
the references to sugar machinery (with which the writer is in full agreement) : 

It is unfortunate that the author in the section on Sugar did not confine 
himself to the agricultural side instead of making an incursion into the 
manufacturing one, for here he has perj^etrated descriptions appertaining 
to the methods of fifty years ago and these do not, as he suggests in a modern 
interpolation, apply in no small meeisure to the present time.’ The only 
sugar mill illustrated is a pre-historic specimen for animal power. This 
ack of up-to-dateness is all the more surprising when we find that the author 
as had access to Noel Deerr’s standard work, from which he could readily 
have summarized the modem process of sugar making.” 

V. fact, one of the numerous suggestions scattered through the 

book that the author of the present edition has not had the advantage of 
a personal practical experience which was so marked a characteristic of 
ICHOLLS ook. For the rest, the value of the original work has undoubtedly 
been considerably enhanced by the additions already referred to ; and the 
presen e ition will serve as a useful introduction for beginners into one great 
branch of agriculture in the tropics, usually spoken of as Economic Botany. 
Be^i^ in mmd the yastness of the subject, it is a notable piece of work; 

u I wou c, we t ink, have been of advantage to indicate the limitations of 
the volume m the title. 

_ C.A.B. 
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Abstracts of Papers bead before Section D (Factory Operation 
AND Chemical Control. 

A Study of Milling and Hot Maceration of the Bagasse. 

Dr. V. KHAINOVSKY. 


As soon as bagasse emerges from the rear opening of the mill, the walls 
of all broken cells that were flattened between the rollers return almost to their 
original shape as the result of the natural elasticity of the fibre. When the 
broken cells get rid of the greater part of their contents, they suck in the 
surrounding air, resuming their shape. Maceration liquid on coming into 
contact with the bagasse, should penetrate as far as possible, a thorough 
mixing with the remaining juice in the bagasse being effected. But this never 
completely happens. In the first place, all the cells are not broken, and conse¬ 
quently they are not all accessible for maceration ; and in the second place the 
great majority of the broken cells are already filled with air, the juice being 
found only in the interstices between the surfaces of the air bubbles and the 
cell walls. Under these circumstances, a long time is necessary for the diffus¬ 
ion and admixture of the maceration liquid with the remaining juice in the 
bagasse. However, though it has been found that the presence of air in 
bagasse hinders maceration, the observations made have led to a new system 
of milling control,® and the application of a new method of hot maceration. 

As soon as the presence of living cells in bagasse was demonstrated, experi¬ 
ments on a large scale were carried out by the Java Experiment Station on 
the hot maceration of bagasse. Sjiecially constructed arrangements in which 
the bagasse underwent an intensive lixiviation with hot water or juice were 
used, and the Nobel hot maceration system seems to be the most efficient of 
these. It consists of the treatment of the bagasse between two consecutive 
mills in counter-current several times with hot maceration liquids in an 
almost closed and specially constructed carrier. Before the rear mill, hot 
water or the most dilute juice is squirted on the thick layer of bagasse. This 
layer is brought about by making the maceration carrier run several times 
more slowly than the ordinary carrier ; the maceration licpiid permeates the 
bagasse layer, flows underneath, and is received into a gutter under the 
carrier. All the juice that has passed the bagasse layer is warmed by means 
of steam jets or in preheaters and is pumped in its entirety into the 
maceration carrier upon the nexi part of the bagasse layer. 

This process of percolation is repeated several times. The increasingly 
concentrated juice finally accumulates in the lowest gutter under the macera¬ 
tion carrier, and is later used as maceration liquid before the front mill. 
There are several such equipments in use in Java, and generally the results are 
favourable. The working of the mills, however, is much influenced by the 
alteration of the properties of bagasse, which becomes very wet and hot. 
Not only is a feeding roll necessary to get rid of the excess of water but the 
setting of the mill adapted for the milling of a cold macerated bagasse is not 
suitable for material which has passed a hot maceration carrier. As soon, 
however, as the optimum mill settings are ascertained, the capacity will rise 
to th e normal level of the factory. Then the maceration bagasse is much drier, 

A Origlxial Papers published in the Proceedings of the Third Congress of the International SocUiv of 
Sugar Cans TeohnologistSf published by the Executive Committee, price 12*60 guilders. 

2 See 1929, 266. 
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and contains less normal juice. A serious drawback of the Nobel hot macera¬ 
tion system is a high steam consumption, which in the experiments carried out 
by the E.S. attained about 6*3 per cent, of the weight of cane, or 10 per cent, of 
the total steam consumption of the factory. 

Discussion. 

Dr. Khainovsky replying to Mr. Wbstlby stated that a distance of at 
least 8 metres is required for inserting a maceration carrier between two mills. 
Dr. Honig, replying to Mr. Scott’s question as to whether lack of distance 
can be compensated by slowing down the speed of the carrier and increasing 
the thickness of the layer said that the thickness is determined by the per¬ 
meability of the bagasse and at the utmost can be about 1 metre. Prof. 
VON Pritzelwitz van der Horst, replying to Mr. Baissac, remarked that 
he did not think that the use of two maceration carriers would pay. Besides 
hot maceration tends to diminish the capacity, and the rollers are liable to 
become smooth, at least until the correct settings have been found. Dr. 
Khainovsky, replying to Mr. Bennett, as to temperature required, said that 
the juice was heated to 80-90*^0., though it was very probable that all living 
cells are killed at about 69°C. 


Preparation of Cane and Grooving. 

W. L. MoOLEBRY. 

Knwes ,—Of the 39 factories in Hawaii, all but six use knives, 25 em¬ 
ploying one set, and eight two sets. Tliree objects are in view ; first, an even 
feed for eliminating chokes ; second, a finer division, so that in non-shredder 
installations the blanket will absorb the maceration better, and as early as 
possible in the train ; and third, an increase of capacity through better 
feeding characteristics. When one set is in use, it is always at the upper end 
of the carrier, located either near the head, or i)referably slightly beyond with 
the tij)s about in line with the surface of the carrier slats. In most recent 
years the tendency has been towards the latter location, as better levelling is 
accomplished. The optimum speed is about 600 revs. })er min. In non¬ 
shredder factories the distance between knives is usually in., sometimes 
less ; but in shredder installations the spacing is from 2} in. to 7 in. and the 
clearance 16 to 18 in. The lower knives located near the bottom of the carrier 
are used as levellers ; their speed is 400-600 revs., the tips clearing the carrier 
from 14 to 18 in., the distance between them being 1 to 6 in. In the only 
factory with a shredder and two sets of knives, the distance is Of in. with 
24 m. clearance. Power consumption in factories with one set of knives 
followed by a crusher and shredder has been found to be considerably 
ess than 1 h.p. per ton cane hour, but due to incidential fluctuations motor 
sizes of 1'26 to 1-6 h.p. per ton cane hour are used. 

Shredders. Tliere are 11 factories in Hawaii using the Searby diredder, 
which is giving very good service and is seldom injured by “ tramp iron.” 
In all plants but one a crusher precedes the shredder. The usual installation 
consi^s of one ^t of knives at the top of the carrier, a 2-roUer crusher, and 
the shredder, the length of which can be less than that of the ..innAening 
rollers. A difference of 6 in. is about the usual figure, though there are 
variations from 0 to 18 in. and even 24 in. Tests have shown that the 
power consumption is about 2 h.p. per ton cane hour, but to allow for momen¬ 
tary surges the motor sizes are figured at about 3-76 h.p. Six bars in addition 
to the anvil bar set with i in. clearance at the top and gradually inc r e ased to 
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Jin. at the bottom is recommended for satisfactory quality of work and 
economy of power. As to the work that can be expected of the Searby, 
installed after a 2-roller crusher, tests have indicated an increase up to 20 per 
cent, in grinding rate without lowering the extraction ; or if the same rate is 
maintained there is an expected increase in extraction of 2*5, 1»26, or 0-8 per 
cent, respectively with 9, 12, or 15 roller tandems. 

Crushers ,—^All but two Hawaiian factories have crushers, there being 
22 with the Krajewski t3q)e and six with the Fulton ; also nine factories have 
3-roller cnishers which in reality are coarse-grooved 3-roller crushers, 
Krajewskis run 33 ft. per min. with the mills at 21 ft.; and Fultons at 30 ft. 
with the first mills at 24 ft. Two-roller crushers to feed well can carry only 
40-60 tons hydraulic pressure per ft. length of roller, compared with 60-80 tons 
on 8ucc*.eeding units. Three-roller crushers are doing very good work ; the 
grooving is about 60® and 1J in. pitch. Their hydraulic pressure is 76 to 
80 tons and surface speed 21 ft. per min., or about the same as in the succeeding 
mills. They are usually preceded by at least one set of closely set l^ives, giving 
a total mill extraction of from 97*5 to 98*7 per cent, of the sugar in cane, about 
the same as for shredder installations, though the grinding rates are lower. 
Last year their grinding rate was 1 -97 tonnage ratio, or 26*6 tonnage fibre ratio. 

Grooving ,— Grooving i)ractice varies greatly in Hawaii, due to equipment, 
rate of grinding, character of fibre, etc., etc. Except in 3-roller crusher in¬ 
stallations, J in. grooving of about 60® angle is commonly used in feed rollers, 
and is carried back as far as the 3rd and 4th mills with top and discharge 
spacing varying from | in. to 6 or 7 grooves per inch. The 3-roller crusher in 
grooving is usually 1J in. pitch with from 4 to 7 grooves per inch in succeeding 
units. The use of Messchaert juice grooves cut in all bottom rollers has become 
universal in Hawaii. They are spaced 2 to 3 in. and from 1J in. to 2 in. deep ; 
2 to 2J in. spacing being about the optimum, and they need to be at least 1J in. 
deep for proper juice drainage. Their width enlarges with wear from the 
scrapers, but J in. for feed rollers and 4^ in. for the disciiarge provide sufficient 
drainage. It is most essential they be kept clean. Juices grooves have 
increased capacity from 16 to 20 per cent, and extra tion up to 2 per cent. 
Water in final bagasse has been reduced about 6 per cent. 

Discussion. 

Mr. Baissac, Mr. Perk, Dr. Gibson and Mr. del Valle all spoke of the 
favourable results of cane knives in increasing capacity. Mr. Bennett said 
that in Queensland the extended use of knives will result in the elimination of 
the “ National ” shredder, which is responsible for mu?h lost time, beside being 
costly in upkeep. Mr. Kusakado described the s}>ecial knife invented by 
Utida, in which “ while cane is cut with one side of the blade, the other side of 
the blade is always being sharpened by the piece of cane which is cut,” the 
knife being readily reversible. Discussing shredders anti crushers, Mr. Scott 
said that in a factory in Trinidad there are two Searby shr xiders, one following 
a Krajewski and the other a crusher with splitter rolls. Tliere is less juice 
spray from the latter owing to drier material obtained from the grooved 
crusher rolls. Another Trinidad factory recently installed a Searby shredder 
with an 11-roller mill, increasing the pol. extraction by 2J to 3 per cent., and 
the capacity about 16 to 20 per cent. Dr. Gibson stated that his experience 
showed the “ National ” to be good, but the Searby shredder better. 

Besides, the latter is less likely to be injured by tramp iron. He confirmed 
the figure of 16 to 20 per cent, for the increase in capacity without loss of ex- 
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traction. Discussing grooving, Mr, Messghasrt explained that his roller 
was introduced primarily as a feed roller to increase the capacity; and he 
believed that if Messchaert grooves were applied in Java in the same manner as 
in Hawaii better results would be obtained. Mr. Baissac confirmed the good 
experience in Mauritius with Messchaert grooves, it having been found that 
the water in the bagasse was reduced 4 to 6 units and the capacity of the 
tandems increased. Most mills there had these grooves on the feed and 
bagasse rollers. Mr. Westley stated that it would not be possible in the 
P.I. to put the tonnage through without the Messchaert grooves ; and Mr. 
DEL Valle confirmed this for Porto Rico also. 


The 1929-30 Sugar Beet Crop in England and Wales. 

The Preliminary Returns. 

The Ministry of Agriculture and Fisheries has just issued preliminary 
returns for the 1929-30 beet sugar manufacturing campaign in England and 
Wales, which show greatly improved results. The ground lost in the previous 
year, when the acreage under sugar beet fell from 222,566 in 1927 to 175,734 
was more than recovered, the area of 229,918 acres returned on the 4th June, 
1929, representing the greatest so far placed imder this crop. The good returns 
per acre in 1928 no doubt contributed much to this increase in acreage in 1929, 
which may also have been influenced in certain districts by the poor prices 
realised for the potato crop. 

Weather conditions, generally speaking, were favourable. Severe frosts 
in February and March assisted the prepaiation of good seed beds and, al¬ 
though a generally hot and dry summer retarded growth, timely rains in 
October led to an increase in the weight of roots, which otherwise would prob¬ 
ably have been very light. The weather continued mild and rainy through¬ 
out the autumn and early winter, with the result that the beets continued to 
increase in weight until the first weeks in January. This continued gi'o'wdih led 
to an average yield of about 8-7 tons per acre, compared with 7*7 in 1928 and 
6*5 in 1927. Although this yield is still below the average yield obtained in 
most Continental countries, it is a distinct improvement and is actually 
the highest so far recorded in this coimtry. The total quantity of roots 
delivered to the factories was 1,998,000 tons compared with 1,359,000 in 1928 
and 1,449,000 for 1927, The rate of sugar content, which was very high in 
September, was reduced by the increased growth of the roots in late autumn 
and early winter, but is still high for this country, being about 17«6 per cent, as 
against 17'39 in 1928 and 16*12 in 1927, whilst the tare, influenced by favour¬ 
able lifting conditions in the early part of the harvest, was lower than usual 
being 13*4 lbs. per cwt. as against 14*5 and 20 in 1928 and 1927 respectively. 
The total production of sugar was about 290,000 tons, and represents a yield 
of commercial sugar of about 2800 lbs. per acre, which is more than 1 cwt. 
higher than the previous record of 2674 lbs. in 1926. 

The average price paid for beet under the terms of the beet contract was 
62s. 9d. per ton, comparing with 62s. in 1928 and 66s. 6d. in 1927. 

The amoimt of dried pulp produced was 138,146 tons, of which 74,431 
tons were molassed and 63,714 tons plain. About 6 per cent, of the dried pulp 
has been exported. The amount of wet pulp produced was 18,837 tons. 
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CLASsmoATiON OF SuoABS. Dr. P. Honig. Archief, 1929, 87, II, No. 44, 
949-967. 

Whit^ sugars are often classified according to their country of origin, or 
their manner of production, as Czecho crystals, Polish granulated, Java 
carbonatation or sulphitation whites, difierentiation being made between 
direct white sugar and refinery granulated. In recent years a grade called 
“ semi-refined ” has appeared, made in cane or beet factories either from 
thick-juice (evaporator syrup) or from liquors obtained by remelting sugars, 
which latter may be the lower grades of the same factory or may be raws 
made by other factories. Such liquors are frequently purified in some way or 
other, for example, filtration with decolorizing carbon. In this article the 
classification of sugars is discussed in order to decide to what extent it may be 
possible with the methods used in Java, double carbonatation in particular, to 
manufacture sugars comparable with the standardized products of European 
and American markets. As means of differentiating between the vario\is 
grades of sugars, the ash and the colour are the principal values available, and 
Lunden^ has published the following figures : 


Colour (< SOd^mM) 
Ash content. (Java values). 

Prima Refined . 0*001 and lower .. 0*00S 

Refined, Melis II. 0*02 .. 0*008 

Porto Rico Refined . 0*007 .. 0*020 

European White . 0*03 0*018 


(process unkno\»Ti) 


The Porto Rico refined was from Central Mercedita where the “ Suchar ” 
process is operated, and a sample of such sugar examined at the Java Experi¬ 
ment Station gave 0*008 per cent, and 0*012 for the ash and colour values 
respectively. Different Czecho sugars were found by Sandbba and 
ZiMMEKMANN* to have the following contents of soluble carbonate ash : 
fine crystal, 0*013 ; normal crystal, 0*023 ; crystal, 0*007 ; cubes, 0*009 ; and 
pile, 0*013 per cent. At the Java Experiment Station the following results 
were obtained with samples of European white sugars :— 

Conduct- 
Ash ivity 

Polarization Reducing (Incinera- 40-Brixx Colour 

at28‘»C. Water Sugars tlon) 10-« pH (6509 myu) 

Dutch Refined Melis I; 

WSR. 99*60 .. 0*06 .. 0*016 .. 0*007 .. 8 .. 6*2 .. 0*005 

Beet White, DLO 


1928-29 campaign 99*50 .. 0*08 .. 0*013 .. 0*021 .. 16 .. 6*2 .. 0*011 

Ditto, mark SVG, 

same campaign.. 99*60 .. 0*07 .. 0*013 .. 0*016 .. 19 .. 6*3 .. 0*014 

Ditto, mark FOR, 

same campaign.. 99*60 .. 0*08 .. 0*017 0*016 .. 18.. 6*4 .. 0*011 


These analyses show a very low ash content for the beet white sugar, 
about 0*02 per cent. ; and if one were to accept the ash percentage as the criter¬ 
ion of purity these sugars would be classified as very piu*e. An examination 
at the Experiment Station of a number of Java white sugars shows that several 
white sugar factories in Java make sugars with an ash content lower than 0*02 
per cent., the average analyses of such sugars (denoted as SHS-B) being as 
follows : pol. at 28*^0., 99*5 ; water, 0*07 ; r.s., 0*037 ; ash, 0*016 ; conductivity 
X 10^, 22 ; pH, 6*6 ; colour (e609 nifi), 0*018 ; and colour after washing, 0*011- 

1 FortsaUa itudier (mr twiherfabriktUioneM Fytik och Kemi, 192i>, 17. 

2 ZHt9eh.3iuekmnd.Cte^ 
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Comparing these figures with those for the Dutch sugars tabulated above, it 
appears that the purity is almost the same, excepting that the r.s. and colour 
are somewhat higher. Especially is the quantity of colour round the crystal a 
little greater than in the Dutch white sugars, from which it follows that Java 
sugars must be better washed in order to be equivalent to European white 
sugars. If the technique of washing sugars were improved by using a better 
quality of covering liquor, by boiling a uniform grain, and by carefully washing 
in the centrifugals with water and steam, a sugar could be manufactured 
corresponding in composition and appearance to the best European semi- 
refineds. 

► In Fig, 1 are given the complete extinction curves of some of these sugars, 
besides a molasses sugar (MS) from a carbonatation factory washed until all 
the syrup surrounding the crystals was removed, as well as some American 
refinery products, boiled from 1st, 2nd, and 3rd liquors having purities from 

99 to 96°.* It is seen that a 3rd product 
boiled from a cuite of 96° purity has a 
colour higher than a good Java white. 
But one must not imagine that refined 
sugars are all boiled from 1st liquors 
of very high purity, only a part of the 
product of the refinery being thus ob¬ 
tained, namely loaves, cubes, extra large 
grained sugars (Bristol crystals), etc. 
The more ordinary sugars, as melis 
and castor, are got from the lower 
run-offs, which are filtered and 
decolorized, and often have a purity 
below 96°. Sugars obtained from such 
liquors are only iii a very restricted 
sense superior to the good grades of 
plantation or beet white sugars. Java white sugar factories can make liquors 
from their carefully affined G and D sugars, which after a thorough filtration 
certainly are equal to the liquors of many refineries, which use such liquors as 
primary material for their “ refined ” sugars. Besides ash and colour, grain 
uniformity contributes to the general appearance of a sugar. On this con¬ 
dition depends to some extent the refl€K}!ting power of the sugar, and below 
are given typical reflection curves for different sugars, using light of different 
wave-lengths. In most sugars one finds a more or less pronoimced yellow tint, 
though sometimes the tint is reddish, while again when too much blue wash 
has been used it may be tinged with that colour. In order to obtain an ex¬ 
pression of the yellow tint, it suffices to take the difference in the reflectioil’ 
between the two wave-lengths, 660 and 440 mya, and thus one arrives at the 
following figures :— 

Yellow Tint, 
Heflection at 
560 minut that 
at 440m;4. 

10*5 
8-6 


100 
16*2 

3 B^JourmaoflUtewcht 1929,341. 
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Grade of Sugar. 

Keflection 
at 660 w/4 

Reflection 
at 440 m/uL 

WSR (Melis, refined) . 

78-5 

68*0 

DLO (beet white).. 

76-0 

66*5 

SVG (beet white). 

73*1 


SHS (Java superior) . 

SHS (Ditto, having a pro¬ 

71-0 

61*0 

nounced yellow shade)., 

68-2 

62*0 



Fig. 1. 
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A value of reflection at 560-440 rrifi < 16 corresponds to a yellow tint such 
as sugar boiled under too low a vacuum may possess, when caramelization may 
have occurred. This yellow tint is very low for the SSS given in Fig. 3, namely 
4. According to this value, the SSS sugar is whiter than the beet white 
sugars mentioned above. But light reflection is strongly affected by the size 
of crystals, and so it comes about that Java SSS which contains much 
colouring substances (e609 mpu = 0*084) reflects considerably more than a 

BEPLECTt AEUECTIE 



Mg. 2. Fig. 3. 

refined. Sugar SHS-B, the analysis of which was given above, has a reflection 
at 560 rrifi of 73*5, and a yellow tint of 9*0, which value is practically eijual to 
the colour of European beet whites. An important fact follows from 
these determinations, concludes the author, namely that it is possible in ordin¬ 
ary oj)eration in Java to manufacture a sugar possessing internal and external 
characteristics practlegally equivalent to those of European white sugars. 


Or(3anization of the Java Sugar Experiment Station. J. T. L. van 
Horn. S,A. ^Sygar J., 1930, 14, No. 1, 39-41. 

Many of those who write about science in the Java sugar industry iiuike 
the tacit assumption that most of the brains and expert knowledge that are 
brought to bear on the problems of planters and manufacturers in that 
country are concentrated at Pasoeroean ; and that most, if not all, of the 
reseai'ch is done by the eminent experts on the Station's staff. However, it is 
no discredit to this magnifi(!ent station to say that this is very far from being 
the case. Aside from suc‘h highly specialized subjects as genetics, entomology, 
and x)hytopathology the real function of the Station, and admittedly its chief 
value, is to act as a co-ordinating agency and a clearing house for the scientific 
and practical work that is done at the 185 plantations and mills. Each of 
these has a large staff of sciientitically trained men of its own, some of whom 
have passed through the Pasoeroean station to better paid positions in the 
industry. It is those men who furnish most of the experimental and technical 
data wliich are collected, edited, and published in the Archief. The scientific 
and technical basis of the Java sugar industry now rests on the knowledge 
afforded by a total of about 22,000 complete field experiments, few or none 
of which were actually laid out or harvested by the Station staff. In most 
cases they were made and completed entirely on the initiative of the experts 
at the factories, often, it is tnie, in consultation with the E.S. The function 
of Pasoeroean is largely limited to collecting the results of these experiments 
(now numbering more than 2000 a year) and deciding which were made with 
sufficient care and completeness to deserve incorporation into a permanent 
body of knowledge. 

This angle of the Experiment Station question is emphasized for the 
reason that in many sugar producing countries where experiment stations 
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have been recently established or are contemplated, the members of the 
sugar industry have the impression that their new institution will automatically 
become a fountain of valuable knowledge without further trouble or expense 
on their part. That is not the fimdamental idea behind the Java E.S., 
at least. This Station is first an(i foremost a common reservoir into which the 
experiments made and the experience gained at the plantations and the fac¬ 
tories are poured, mixed, and taken out for the benefit of all. Without this 
vast inflow of experience from its outlying constituents its usefulness would be 
decidedly smaller tlian it now is. In thus pointing out the real, dominant 
function of a modern E.S., it is not at all the writer’s intention to belittle the 
work which Pasoeroean initiates and carries out on its own responsibility. 
This special work relates to highly technical collateral subjects, such as the 
life histories of insect pests, the etiology of plant diseases, the physiology and 
cytology of the sugar cane—^these being matters which are too far removed 
from practice to be done by the factory men. But the results of such recondite 
and often highly important studies have later to be translated into practice, 
and this cannot be done without the aid of men on the estates who are able 
and willing to undertake expensive and troublesome experiments in collabora¬ 
tion with the station officials. 

Besides its work on agricultm’al problems Pasoeroean has an exj)ensive 
programme of research on engineering and technological problems. But, 
single-handed, the E.S. would be unable to make any noteworthy impression 
on these outstanding problems. It must, and does, depend on the factories 
to provide the necessary factory-scale experimental equipment mider their 
own roofs, and to furnish the labour and materials necessary for their operation 
imder test. It may be concluded, therefore, that a modern E.S. is much more 
than a nice building housing a number of well qualified experts in various lines 
of science. If behind these experts there is not a large body of practical men 
to contribute of their own experience, and ready and willing to go to the extra 
trouble and expense of proving the usefulness or otherwise of new ideas, the 
Station will be like a body without a head, or a general without any army. 

The Temperatube Co -efficient in the Polarization of Raw Sugar. 

K, Douwes Dekker. Archief^ 1929, 87, No. 42, 909-914. 

In a contribution published last year, the author discussed the influence 
of the temperature and of the manner of dissolving in the polarization of pure 
sugar as practised in Java at the present time.^ Assuming that the 100*^ 
point of the saccharuneter is correct, and polarizing at a temperature of 30°C., 
it followed from these conclusions that if 26*048 grms. of pure sugar are 
dissolved at 30°C. in a 100 c.c. flask calibrated at 17*6°C., then one may expect 
this solution to polarize 99*63, in other words, 0*37®V, lower than the result 
which would be obtained if the International procedure were followed. This 
amount may be divided into :—0*081 for the difference of concentration in the 
case of 26 grms.; 0*153 for the influence of temperature on the rotation of 
sucrose ; and 0*140 for the influence of temperature on the tube and sacchari- 
meter. In the present paper he considers the question of the eflfect of tempera¬ 
ture on a raw sugar containing 1 per cent, of reducing sugars, prepared and 
polarized by the so-called Java method of working at 30®C. On calculating 
the diminution of polarization under these conditions, one arrives at 0*37 for 
the effects on the sucrose and 0*03 for those on the reducing sugars, that is, 
assuming no other substances than sucrose or reducing sugars play a part, 

11929, 821. 
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But what actually is the difEerence as determined experimentally ? In 
order to answer this, 16 raw sugars were examined at the Experiment Station 
according to the two methods. Using the Java method outlined above, 
and polarizing at 28°C., figures varying from 96*26 to 95*06 were obtained, and 
in the International procedure at 20®C., (using the recently installed constant 
temperature chamber there) the polarizations varied from 96*22 to 99*37. 
But the differences were very irregular. This was attributed to the reducing 
sugars (0*162 to 0*937 per cent.), containing unknown proportions of dextrose 
and Jovulose, which exerted effects that could not be exactly established. 
Altogether the difference between the two sets of polarizations lay between 
()*05 and 0*60, but it was not possible to state average figures for the reasons 
given above. 

Examination of Different Heat-Insulating Materials. E. C. von 

Pritzelwitz van der Horst and L. D. Teutelink. Archief^ III, 1929, 

Meded.No.21, 1115-1146. 

A comparative examination was instituted by the authors into the heat- 
insulating properties of different materials. In carrying out this work, they 
used the method recommended by Benisch and Andersen,^ in which use 
was made of an iron tube, heated internally by an electrical resistance, and 
covered externally with the material under examination. In general the 
lieat-cimductivity coefficient of so-called “ 85 per cent, magnesia ” (composed 
of a mixture of basic magnesium carbonate and asbestos) was found to be 
somewhat higher, and consequently less favourable, than is indicated by the 
data available in the literature. Thus, whereas Randolph gives a conduc¬ 
tivity figure of 0*0583 for this magnesia, values were foimd in these determina¬ 
tions for 85 per cent, magnesia, thinned with water in the proportion of 1 : 3, 
and put on in successive layers, from 0*073 to 0*0129. Much lower heat con¬ 
ductivity figures were obtained when the 85 per cent, magnesia was applietl 
“ lightly,” that is, so as to give a covering of very low density, in which case 
values as low as 0*040 to 0*045 were obtained. These coverings however, were 
mechanically weak, and liable soon to disintegrate. A mixture of calcium 
carbonate and asbestos gave (as one would expect) a poor result, viz.,0*364 to 
0*437. Blue asbestos in the form of loose fibres, thinned in the proportion of 
1 : 3 with a mixture of water and water-glass (1 : 15), and applied in successive 
layers, give figures from 0*155 to 0*218. Kieselguhr mixed with water in the 
proportion of 1 : 1 covered wdth cloth and painted with zinc white, gave 
carrying results from 0*199 to 0*429 ; but kieselguhr mixed with 10 per cent, 
of blue asbestos, laid on lightly, gav^ the good figure of 0*049 to 0*052. It was 
noticed that some of these heat-insulating preparations attacked the walls of 
the iron pipes which they covered. 

Molasses Utilization. P. C. Nicola. Archief^ 1929, 37, No. 35, 790-797. 

Molasses should have as great a future as coal tar ; and, though the pro¬ 
blem of its utilization has been considered, all the possibilities of its use 
have not been completely studied. Alcohol, yeast, and fusel oil, carbon 
dioxide, glycerin, organic fatty acids, are products which may result from its 
biological treatment. By chemical treatment, one may obtain betaine, 
glutamic acid, coloring substances; ammonium salts, potash salts, carbon 
and tar are produced by carbonization at low temperature; and similar 
products also at high temperatures, though also one can isolate amines, 

cyanides, acetone and pyridine. _ 

1 MUteilungen nber Wor»chung$afbeUent heft 63. 
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Lafeuilib's Crystaliizbr Pan. 
(U.K. Patent, 252,686; I.SJ., 1926, 601.) 


LafeuiUe Crystallizer Pan ,—^This combined boiling and crystallizing 
apparatus has been introduced with success into the cane sugar industry 
in the Philippines,' where a number of them will be in operation in that 
country next crop. Now it makes its d^but in the beet industry, the capacity 

j, used being 400 h.l. (8800 gallons or 

n r ic 3 . /_ 1400 cub. ft.), and an accoxmt of its 

^~jT~ F operation is given by the inventor 

I ) [[_ himself.* Syrup centrifuged from 

1 . ..j. Ist massecuite was introduced into 

. ^ the apparatus and grained without 

I® introduction of auiy pied-de-cuite, 

^ ^ JLTL-lZ i L l^oirig concentrated to an apparent 

^rlx of 99°. This mass was cooled 

Lafeuilib's Crystallizer Pan. 

(U.K. Patent, 252,686 ; I.SJ., 1926,601.) With successive charges of water to 
progressively lower the Brix to about 96°. The total time it was in the 
Lafeuille was about 10 hours, half for boiling, graining and concentration, and 
half for cooling to about 60°C. and for diluting. This cooled mass was then 
run into an ordinary mixer where the cooling was continued to 46°C., ready for 
delivery to the centrifugals, in which during was easy, giving a very light and 
very dry sugar. An average massecuite purity of 74*9° was obtained, that of 
the run-off being 57-4°. It results clearly from these facts, says the author, 
that a Lafeuille crystallizer-pan of 400 h.l. total capacity with one or two 
mixers placed below amply suffices for working up the second syrup in a 
sucrerie of 2000 to 2400 tons of roots without the necessity of any vortical 
boiling pan or any ordinary crystallizer. It is important to point out that in 
the factory concerned the Lafeuille boiler was heated entirely with vapours at 
110°C. taken from the second body of the evaporators. 

Sttgar in Presfi-Gake. —It is now more than a year since the ap])earanco 
of a patent applied for by Dr. Claassen made (piite a sensation in the German 
sugar world.* This well-known sugar expert claimed to be able to reclaim a 
remarkable amount of the sugar liitherto lost with the filter-])re8s cake by 
simply mixing the mud with hot water, digesting this suspension for about an 
hour, and filtering for a second time.* If the analysis of the original })ress- 
cake showed it to contain, say 20 lbs. per ton, the total amount of the sugar 
recovered by digesting the mud plus the amoimt of sugar still contained in the 
mud was far more than 20 lbs. mentioned—in fact, nearly twice as much. 
This sounds extraordinary. No wonder it aroused great interest over there, the 
more so as Dr. Claassen’s reputation left no doubt as to the seriousness and 
sincerity with which the basic experiments had been carried out. Ho ha<l 
introduced the patented process in his factory, where it worked as successfully 
as anybody could bring himself to believe. He was quite able even to boil 
strikes from nothing but the syrup resulting after the evaporation of the thin 
liquor obtained by extracting the mud. During the last season the process 
has been thoroughly tested in iriany German factories, or rather small-scale 
experiments were carried out with it. But hardly any factory could succeed 
in getting more sugar. On the other hand, there is no doubt that in Claassen’ s 
factory there is more sugar in the press-cake than the usual analysis shows, and 
that he recovers this extra sugar by his process. In all cases, of course, the 
press-cake had been washed out with water right in the presses, as normally. 
The explanation, points out Dr. Erich Troje,* seems to be that at Claassen ’s 


B 1929, 


o » See 7.^.J 1928, 397 j 1929, 388. 

> » '®29, 46, No. 12 640-641. 

•, 225, 678. * 1929, 440. » Sugar Newt, 1980,14, No. S 
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factory a special diffosion process is being employed using two or three difhision 
cells only, but treating the cossettes with live steam before they enter the cells. 
Apparently this process causes more pectin substances, etc., to go into 
solution than usually enter the raw juice, and these colloidal substances later 
on form part of the press-cake and absorb sugar which they hold so firmly that 
it caimot be extracted by a short washing process or by the usual method of 
analysis. Only hot digestion during a considerable time and at a certain 
dilution is able to make the sugar diffuse gradually into the surrounding liquor. 
These studies make it very likely that it is only the great percentage of 
colloidal matters present in a press-cake produced by that special Steffen 
diffusion process which is responsible for the peculiar sugar-retaining qualities 
of the filter-press cake Dr. Claassen is working with. 

Refining Values ,—Refining operations, points out Dr. Wenzel Konn,^ 
can be controlled by the observation of certain physical and chemical values, 
viz., the surface tension, using Du NoUy’s method ; the luminescence, using 
the “ Luminometer ” or ultra-violet light measuring apparatus, recommended 
by Dr. Sandeka ; the pH, using the colorimetric and the potentiometric 
methods ; the colour, using Sandera*8 objective photometer; and the con¬ 
ductivity, using the “ Conductometer ” apparatus. Following are the main 
observations made : On covering with raw beet sugar with cold water up to 
30 per cent- of the raw sugar the luminescence and colour diminished with the 
conductivity, the solution of the washed crystals showing 1*71*^ Stammer and 
0*05 per cent, of carbonate ash. By washing the raw sugar with 60 per cent, 
covering liquor, white crystals were obtained with only 7 per cent, of the 
original colour and 4*9 per cent, of the original carbonate ash, but its lumines¬ 
cence was fairly high, viz., 19°, having been over 33° originally. Again, using 
40 ]:)er cent, of liquor made with pure sugar for washing up the raw sugar, a 
white sugar was obtained, w^hich in regard to its i)hy8ical and chemical 
proi)erties corresponded to domestic wiiite sugar. Following this, decolorization 
was studied. Using 2 }>er cent, of bonechar, about 56 per cent, of the colouring 
substances were removed, the luminescence was diminished from 26 to 12 per 
cent., and the carbonate ash to 23 per cent, of its original amount. On decolori¬ 
zing wdth kieselguhr, “ Norit,” and “ Carboraffin,'’ the carbonate ash in each 
case remained unaltered ; but with the reduction of colour the luminescence 
also fell, from which it follows that the substances causing the luminescence 
are not combined with the ash constituents. Surface tension appears to be in a 
general way comiected to the contents in organic and inorganic impurities, 
though it is not possible to bring it into any direct relationship with either of 
these two constituents, for exami)le, the ash. 

Conductivity and Sugar Quality .—Writing on the factors that may affect 
the quality of beet white sugars, R. J. Bbown, of the Research Laboratory 
of the Great Western Sugar Co., of Denver, Cal.,* points out that under 
certain conditions in the granulator a sugar is produced which lacks lustre, 
due to the formation of a layer of microscopic crystals on the surface of the 
main crystal. This layer of minute crystals is capable of hiding, to some 
extent, any syrup film which may be on the present crystal. Colour alone 
is not a proper measure of the quality of sugar, and consequently the 
electrical conductivity test is applied in order to obtain an indication of 
the amount of “ ash ” in the film of syrup. This ash may amount only 
to a few hundredths of a per cent., €md alone would not be objectionable. 
The objections arise from the fact that the ash is accompanied by a 

1 ZeitBch. Zwkennd. Czechotlov., 1930, 54, No. 17-18,173-186. 

2 Sugar Pret8, 1930,14, No. 1, 24-5. 
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ftnniLll amount of colouring matter and hygroscopic impurities. In poorly 
washed sugars most of this ash is contained in the syrup film on the 
crystals and this can be removed by proper washing. Had perfect centrifugal 
work been done on these sugars originally, all of them would have been of 
high purity and “A” colour or better. For the last few years conductivity 
has been a standard test on all sugars and it has aided greatly in insuring the 
production of highest purity. For a long time the production of white sugar 
which would give a uniform candy grade was an unsolved problem, some 
making much darker candies than others under the same conditions. The cause 
was eventually located in the minute trace of colloid matter which the sugar 
carried. Hence, the answer to the problem of producing a satisfactory candy 
grade lies in producing a sugar free from this trace of objectionable colloidal 
matter or rendering the colloidal matter inactive. 

Miscellaneous . 

Saving HeaL —^Engineer J. Hamous, connected with one of the Czecho 
factories,^ points out that the temperature of the juice in the carbonatation 
tanks falls during the process about 6°C. this being caused by the entering 
CO|, which carries off an amount of hot vapour. It was calculated by him 
that the heat thus lost is equivalent to about 1-2 kilo, of vapour from the 
second vessel of the evaporator for every 100 kilos, of roots worked, that is 
2*5 kilos, for the two sets of carbonatators. This represents an amount of 
vapour which would suffice for heating 100 kg. of diffusion juice from 50 to 
63®C., or a part of the water used for diffusion or for some other useful pur¬ 
pose. This heat might be utilized, he says, by inserting in the flue of the car¬ 
bonatation tank a trap containing coils through which diffusion juice or water 
is circulated, and thereby heated. De Vecchis process ,—In the Derjugino 
factory, Russia, 17,839 dz. (1784 tons) of beets were dried to give 438-3 tons 
of dehydrated slices, the loss of sugar in the drying process being 0-134 per cent, 
of the weight of the beets. Analysis of the dried slices gave : sugar, 65-86 ; 
water, 3*41; and reducing sugars, 0-176 per cent. Coal consumption was 
10-31 per cent, of the roots. Three other beet drying plants are planned to 
operate next season,making four in all to dry 15,000 tons in the season, this 
to be worked up to sugar at Derjugino, where the juice will be clarified partly 
by the ordinary method, and partly by phosphate according to the De Vecchis 
process. 


Ebbatum. —On page 153 of March issue, under “ Sena Sugar Estates ’* for 
277,000 tons of cane ” read “ 760,000 tons of cane.” 


SuGAB Fbdebatiom DEPUTATION TO Mb. Snowden. —A deputation of the Sugar 
Federation of the British Empire, introduced by the Rt. Hon. L. S. Amery, M.P., 
the Chauman of the Federation, waited upon the Rt. Hon. Philip Snowden, M.P., 
Chancellor of the Exchequer, on Tuesday, 25th March. The following constituted 
the deputation, which covered every element of the Empire industry from growing to 
refining :—The Rt. Hon. L. S. Amery, M.P. (Chairman ); Sir Edward Davson, Bart. 
(Bntish Guiana); Mr. E. A. de Pass (West Indian Colonies); Mr. W. Scott Harriot 
(British Empire Sugar Machinery Manufacturers’ Association); Mr. W. A. Hobbins, 
p.S.O. (Queensland Sugar Board and Fiji Sugar Industry); Major Sir Humphrey 
Eeggett, D.S.O. (South African Sugar Association); Sir Leonard Lyle (British Sugar 
Refiners’ Asscwiation); Mr. V. A. Malcolmson (British Sugar Beet Society); Mr. 
Charles McNeil (Queensland Sugar Board); Mr, L. H. Pike (representing the Agent- 
General for Queensland); The Hon. Sir Louis Souchon, C.B.E. (Mauritius Chamber 
of Agnculture); and Mr. Harold T. Poolev (Secretary). 

1 Deut, Zuckerind., 1930, 55, No 6,110; Sowja^Zuc^ 1929, NoTT^ 
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I^an Boiling.' 

Its Scientific Control and the Zeiss Industrial Refractometer. 

By S. J. SAINT. B.So., A.I.O.. 

Department of Soienoe and Agriculture. Barbados. 


During the crop season of 1928 an investigation was made at Sandy Lane 
factory of the applicability of the Zeiss industrial refractometer to the scien¬ 
tific control of boding.* This investigation has been continued, and extended 
at Carrington factory, Barbados. 

The three strike system of boiling sugar (Gebbligs’ “absolute recovery” 
process) is adopted at Carrington. The apparent purity of the three masse- 
cuites is kept approximately at 80°, 70° and 66°. Calculations based on 
the analytical determinations and recorded data showed that the boiling 
of the A and B strikes was carried out in a similar manner to the boiling 
of corresponding strikes at Sandy Lane. Similar coefficients of super- 
saturations of the mother-liquor were maintained. The results of the two 
seasons’ work show that the practical pan-boiler maintains an “ apparent ” 
coefficient of supersaturation of 1*16 for A strikes and 1*2 for B strikes. The 
calculation of tables for the boiling of A and B strikes with the aid of the 
refractometer can therefore be based on these supersaturations. 

In the case of the G or final low purity strike, the pan-boiler at Carrington 
adopted a somewhat different method to that used by the pan-boiler at Sandy 
Lane. After the introduction of molasses the “ apparent ” coefficient of 
supersaturation was raised to 1*2 as at Sandy Lane and the boiling was 
identical up to about 60 per cent, of the striking volume of the pan. But 
the pan-boiler at Carrington then proceeded gradually to raise the con¬ 
centration of the massecuite until at a height of 
about 80 per cent, of the striking volume the “appar¬ 
ent ” coefficient of supersaturation of the mother- 
liquor had been raised to 1*36 and at a height of 
100 per cent, the supersaturation reached 1*45. This 
figure is equivalent to a true supersaturation of the 
mother-liquor of 1*26 and corresponds to a concentra¬ 
tion of about 96° Brix for the massecuite. This was 
the desired concentration for striking the massecuite 
so that after the pan had been filled very little time 
was spent in further concentration. At Sandy Lane, 
the pan-boiler operated the pan for the C strike so 
that the apparent coefficient of supersaturation of the 
mother-liquor remained at 1*2 until the pan was full. 
The further entry of molasses was then stopped and 
the massecuite was concentrated until the mother- 
liquor had an “ apparent ” coefficient of supersaturation of 1*36 which 
corresponded to a concentration of about 93° Brix. for the massecuite. 

There is no doubt that the method of dealing with the low purity strike 
adopted at Carrington factory is superior to the method adopted at Sandy 
Lane factory. Increasing the coefficient of supersaturation of the mother- 
liquor resulted in a considerable decrease in the purity with a corresponding 
increase in the amoimt of crystal sucrose in the massecuite. There was no 
sign of false grain as the result of increasing the supersaturation. It has 
already been pointed out that an “ apparent ” coefficient of supersaturation of 
1*46 in th e mother-liquor under consideration corresponds to a true coefficient 

1 Condensed from an article In Tropical AffHcuUtatt 1930, 7, l^o. 1, 8-8. 
a I.SJ., 1929, 163. 
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of supersaturation of 1'26. As will be shown later, spontaneous crystallization 
of a high purity cane syrup takes place in the absence of sucrose crystals at an 
“ apparent ” supersaturation of 1’33 to 1‘36 ; at the purity of the syrup this 
will be almost equivalent to the true supersaturation. It is therefore highly 
probable that in the low purity mother-liquor of a O strike and in the presence 
of sucrose crystals, spontaneous crystallization will take place at a higher 
supersaturation than 1*35. It would appear then that the method of boiling 
low purity strikes adopted at Carrington factory is capable of further exten¬ 
sion. The true coefficient of supersaturation of the mother-liquor of the low 
purity strike could be safely raised to 1*36 before striking into the crystallizer. 
Tliis will result in a considerably greater extraction of sucrose from the final 
molasses. The ordinary pan-boiler who has to judge the concentration of the 
massecuite by eye is very chary of raising the concentration, because if he 
makes a mistake false grain may form, and he is therefore inclined to keep the 
massecuite too thin. With the aid of the refractometer, however, it is possible 
to determine the concentration of the mother-liquor accurately at any stage of 
the boiling process, so that the supersaturation of the mother-liquor can be 
raised with safety. 

Gbaining of Cane Sybups. 

The process of forming sucrose crystals from syrups—tlie graining process 
—is as important a part of the art of pan boiling as the subsecjuent growing 
of those crystals. If, therefore, the industrial refractometer is to bo success¬ 
fully applied to pan boiling it is equally necessary to show that it can be used 
to control crystal formation. 

Uniformity of the Grain Size ,—^The method of graining adopted by pan- 
boilers in Barbados is usually described as the “ waiting ” method. The 
syrup is concentrated in the pan until the supersaturation of the syrup 
becomes so great that crystals form spontaneously. The concentration of the 
syrup is continued until a sufficient munber of crystals are judged by eye to 
be present. The supersaturation of the syrup is then reduced by a charge of 
dilute syrup so that fresh crystals cease to form. It is evident that a perfectly 
regular grain cannot be obtained by this method since the formation of 
crystals must occupy a definite time period. It also follows that the longer 
this time interval is, the greater will be the differences in size between the 
first formed and the last formed crystals. A good example of the effect of 
time of graining on uniformity of crystal size in the “ waiting ” method of 
graining was afforded by the methods adopted at Sandy Lane and Carrington 
factories. At Carrington factory graining for a 0 strike was carried out 
with direct steam and between eight and ten minutes elapsed from the time 
the first crystals formed imtil graining ceased. The result was a fairly regular 
crystal size and the massecuite built on this grain gave little trouble at the 
centrifugal. At Sandy Lane factory, back pressure steam was used to grain 
the syrup and the formation of sufficient crystals for a C strike occupied at 
least 20 minutes. The crystals so formed were very irregular in size and the 
massecuite built on this grain was often difficult to cure. 

In order to obtain a perfectly regular grain it is necessary to induce the 
syrup to deposit the requisite number of crystals at one and the same time. 
So aa to attain this end a high supersaturation must be foimed suddenly 
m the syrup. The graining process which most nearly fulfils this condition 
is the method by which the crystallization is induced in the syrup by suddenly 
raising the vacuum. The temperature at which the syrup boils is lowered by 
this reduction in pressure and as the solubility of sucrose decreases with the 
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decrease in temperature, the supersaturation necessarily rises. If the purity 
of the syrup has been previously determined, then the supersaturation of the 
syrup can be calculated and followed if the concentration of the syrup and 
the vacuum prevailing in the pan are known. The concentration of the syrup 
can be determined with the refractometer, the purity of the syrup is readily 
found, and the vacuum will be indicated by a suitable gauge; the supersatura¬ 
tions existing in a syrup at graining point can therefore be determined. 

It was found that when the “ waiting ” graining process was followed 
for the same types of strike the data obtained were very similar. It was 
foxmd that with a syrup of an optical purity of 86® to 86®, crystals can first 
bo distinguished under the microscope when the apparent coefficient of super¬ 
saturation is between 1'33 to 1*35. It can be taken as established that under 
practical conditions spontaneous crystallization commences in a syrup of 
85® to 86® optical purity at a supersaturation of about 1’36. In graining 
a C strike the “ apparent ” coefficient of supersaturation of the syrup was 
raised to a maximum of about 1-6. When graining for an A strike in which a 
smaller number of crystals is needed, the “ apparent coefficient of super- 
saturation was raised to a maximum of about 1 *5. 

If it is assumed that a sufficient number of crystals can be formed for a G 
strike by suddenly raising the supersaturation to 1*6, then a curve can be 
drawn showing for a given purity syrup the relationship between concentra¬ 
tion and vacuum at this supersaturation. In a similar way it is possible to 
draw a curve for the suporsaturation of 1*3 ; this is approximately the maxi¬ 
mum supersatiuation which can be obtained without spontaneous crystalli¬ 
zation. With the aid of these curves it is possible to boil the syrup at a high 
vacuum until the concentration of the syrup indicates that an “ apparent ** 
coefficient of su])ersaturation of 1-3 has been reached. The vacuum can then 
be lowered so that at that vacuum and concentration the syrup will have a 
supersaturation of 1*3 when the concentration of the syrup is sufficiently high 
to give a siipersaturation of 1*6 at the high vacuum. These data can be read 
off easily from the graph. 

For instance, assuming that the syrup is boiling at a vacuum of 63‘5 cms. 
then the concentration of the syrup is raised until the refractometer indicates 
82 per cent, of dry matter which corresponds to a supersaturation of 1*3. 
The vacuum is then lowered to 49 cms. and boiling is continued until the 
refractometer indicates a dry matter of 85*6 per cent. At this concentration 
and a vacuum of 49 cms. the “apparent” coefficient of supersaturation is 
1*3, but at this concentration and a vacuum of 63*6 cins., the “ apparent ” 
coefficient of supersaturation of the syruj^ is 1*6. As soon therefore as the 
concentration reaches 85*5 per cent, the vacuum is raised to its original 
amount. In this way the supersaturation is suddenly raised from 1*3 to 1*6, 
the syrup boils violently and grain forms throughout the mass of syiiip. 
Further grain formation can be prevented by charging the pan with syrup and 
reducing the coefficient of supersaturation to about 1’16. This method of 
graining was tried out in practice and yielded a very uniform grain. It is 
considered that this method is well adapted for use with the refractometer 
since, in this way, a strict control can be maintained of the suporeaturation 
of the syrup. 

Number of Crystals ,—^There is no known rapid method of determining 
the number of crystals in a graining syrup. Baldwin^ has patented a device 
which consists of a microscope fitted into the wall of the pan and means are 
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provided for trapping a known volume of S 5 nrup so that an actual count of 
the number of crystals can be made It would seem, however, that by the 
time the grain had been counted, the result would be vitiated by the fact 
that an unknown number of new crystals had formed during this period. 
Practically, there is only time to make a visual estimate of when a sufficient 
number of crystals have formed during graining. This estimate can be made 
more exact, by standard tablets which give the density population for known 
numbers of crystals. 

In the “waiting” method of graining, the practical pan-boiler estimates 
when a sufficient number of crystals have formed by examining a sample of 
the graining syrup against the light on a plate of glass with or without the aid 
of a hand lens. The estimate of the pan-boiler depends solely on his previous 
experience and, as will be shown, his estimate is a very approximate one and is 
probably no more exact than the estimate an intelligent person would obtain 
with the aid of standard tablets and no previous experience. A third method 
of obtaining the requisite numbers of crystals for any particular strike is 
suggested by the work which has been carried out on graining with the aid 
of the refractometer. The refractometer enables a continuous control to be 
exercised over the supersaturations of the syrup in the pan and it would seem 
that if a certain supersaturation were suddenly introduced into a syrup, the 
number of crystals formed would be proportional to the degree of super¬ 
saturation. 

Kuchabenko has shown that the velocity of ciystallization increases 
rapidly with the supersaturation of a sucrose solution. In these investiga¬ 
tions it has also been found that the number of crystals forming at a super¬ 
saturation of 1*6 is much less than the number forming at a supersaturation 
of 1*6. It is highly probable that the purity of the syrup and other factors 
will influence the effect of supersaturation on crystal numbers, but if these 
factors could bo worked out and allowed for a method of defining the required 
number of crystals in terms of the supersaturation of the s;yrup would seem to 
have possibilities even in the hands of a novice. It was only possible to carry 
out one experiment on this method, but, if possible, this matter will be further 
investigated during next croiJ season. In the experiment undertaken the 
supersaturation of the syrup was suddenly raised from 1*3 to 1*6 and the 
number of ciystals which resulted were counted. It was foimd that 249,000 
crystals were present in 1 c.c. when calculated on the same basis as previously 
described, Tliis number compared very favourably with a count made under 
the microscope of crystals formed in the waiting process when a similar 
supersaturation was obtained. 


Oxford Process. —In Parliament it was stated by Dr. Addison in reply to a 
question by Viscount Wolmer that the Sugar Beet and Crop Driers, Ltd., had 
approached the late Government and the present one for State assistance in the shape 
of a loan or bank guarantee, or both, and that this request had on both occasions 
been refused. 


. How^d Harvester.— A promising demonstration of this machine was made 
m Novenaber last at Bundaberg, Queensland, and it is reported^ that, although the 
machme is only in the experimental stage, the inventor, Mr. A. C. Howard, well 
known as tlie designer of the Austral Auto-cultivator, is well on the way to com¬ 
mercial success. He demonstrated the ability of the harvester to cut and top cane 
successfully over short runs. It is a compact machine, weighing about 2 tons, 
convenient to handle, and has som ewhat the appearance of a motor utility truck. 

A Aust, tSugar^J,, 1929, 2X, No. 9, 542, 
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Die Zuckerfabrikatloii mit besonderer Beracksichtigung des Betriebes. Dr. H. 

Claassen. Sixth Edition. (Schallehn & Wollbriick, Magdeburg* Germany). 
1030, Price : 22 RM. 

In the first preface of this book* which wfiU3 published in 1901* the author stated 
its purpose to be ** to bring to the mind of the sugar technologist all that should be 
observed in the working of the beet factory.” He added that it might also serve as a 
guide for the novice in practical beet sugar manufacture. In the several editions of the 
book that have been published since* much more than the aims modestly expressed 
in these words has been realized. Claassen^s book is now accepted as one of un¬ 
usual value to practicians and students alike. It presents in clear and concise 
words the author’s carefully considered views on every phase of the art of beet sugar 
manufacture. One now finds in it the accumulated experience of an investigator whose 
habit it has been to put much to the test in the factory or in the laboratory. This 
sixth edition by a few additions here and there (dealing with beet dehydration, 
pre-defecation, use of active carbon* pressure evaporation plant* etc.) brings quite 
up-to-date a work that can be read with advantage and pleasure by beet and cane 
technologist alike. 

Heat Transfer and Crystallization. Prof. W. L. Badger. Article VIII. Applications 
of the Forced Circulation Evaporator. (Swenson Evaporator Co., of 
Harvey, Ill.* U.S.A.). 1930. 

Some results obtained with the forced circulation evaporator, promised in the 
last article,^ are here given. One of its most important practical advantages is its 
ability to work with extremely viscous liquids. Thus, the residue from a fermen¬ 
tation and distillation operation was testfjd comparatively with natural circulation 
and forced circulation evaporators, when it was found .that the latter was operating at 
about 10 times the rating for a similar temperature drop* but with a lower boiling 
point and consequently a higher viscosity. Another application is to liquors that are 
subject to foaming and entrainment* in dealing with which this new type of evaporator 
is said to have been particularly successful. Further* scale formation in it is always 
less than ordinarily. 

Steam : Its Generation and Use. Eleventh British Edition. (Babcock & Wilcox* 
Ltd., London, E.C.4.). 

B. & W.’s “ Steam,” which comprises one of the most useful hand-books on the 
subject yet published* has been brought up-to-date. In view of the demand for 
steam generators carrying higher pressures than were formerly used, special interest 
will be aroused in the descriptions of modem power stations, as those of 
Langerbrugge and North Tees. Steam and other tables have been collected and 
converted from various sources* and a collection of boiler tests indicates the high 
thermal efficiencies obtained at the present time. The data on bagasse and 
bagasse furnaces remain the same as in the last edition. 

Variety Tests of Sugar Canes in Louisiana during the Crop Year* 1927-28. George 
Arceneaux and F. D. Stevens. Circular No. 88; U.S. Department of 
Agriculture, Washington. (Superintendent of Documents* Washington, 
U.S.A.). 1930. Price : 6 cents. 

Contents. —Introduction* seasonal conditions, experimental methods (plot 
arrangement* sampling, sugar calculations and statistical methods), plant-cane 
varietal tests* discussion of results* mill test* stubble-cane test* seedling testing* 
date-of-planting tests* summary and conclusions. 


Proceedings of the Third Congress of the International Society of Sugar Cane Tech¬ 
nologists held at Soerabaia, Java* June, 1929. (Published by the Executive 
Committee). 1930. Price : 12*5 guilders. 

11080,152. The forced circulation evaporator as developed by Badges is covered by 
U.S. Patents 1,735,070 and 1,735,080. See 1030, 166. 
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Brevities. 


Cuban Loan. —^It was lately reported that both Houses of the Cuban Congress 
had ratified the loan of $80,000,000 recently negotiated with the Cuban Government 
by the Chase National Bank of New York. 


Liverpool Sugar Exchange. —^The Liverpool Sugar Exchange, the inception 
of which is mainly due to Mr. Leslie Fairrie, opened its doors on February 26th. 
The Standard Futures Contract dealt in is for raw cane sugar ex public bonded 
warehouse, Liverpool, but by arrangements between buyer and seller through the 
medium of a Delivery Variation Contract delivery can be effected in all the most 
important centres. Raw beet sugar can also be tendered. Liverpool hopes there¬ 
fore to provide an ideal hedging market for both cane and beet. 


“ Maizoltth.” —As the result of work at the Iowa State College, in co-operation 
with the American Bureau of Standards, an entirely new type of material, termed 
“ Maizolith,” has recently been developed from cornstalks. This material is some¬ 
what like hard rubber in appearance and properties. It has been found easily 
possible by severe chemical and mechanical treatment to hydrate the cornstalk 
completely, so that the product is a jelly-like mass with no vestige of fibrous struc¬ 
ture. “ Maizolith ** is prepared by drying this jolly and then machining the finished 
piece into the desired shape. 

Cuban Costs. —In the annual report of the Cespedos Sugar Company, ending 
October 31st, 1929, one finds the following cost figures in dollars per bag of sugar of 
325 lbs., those for 1928 being given at the same time : Cost of cane $2*845, 3*489 ; 
dead season expense, 0*485, 0*642 ; crop expense, 0*742, 0*826; taxes and overhead, 
0*207, 0*234 ; packing, freight, and selling, 1*230, 1*368 ; giving total expenses of 
$5*509 and $6*559 for 1929 and 1928 respectively. Deducting this from the income 
items (sales, proceeds previous crop, molasses sales, etc.), amounting to $7*183 and 
$8*752, one obtains operating profits of $1*674 and $2*193 per bag. 


Colour Analyser. —^What is claimed to be a great advance in colour measure¬ 
ment is announced by Dr. Chas. B. Bazzoni, of the University of Pennsylvania.^ 
Light reflected from the sample is admitted to a spectroscope, which separates it into 
its component colours. A selected portion of the dispersed light passes into a photo¬ 
electric cell, the very feeble current thus passed being analysed about one million 
times, this amplified current being indicated on a sensitive galvanometer, the reading 
of which can be noted or recorded on a photographic film. Different portions of the 
spectrum are successively admitted to th^e photo-electric cell until the entire spectrum 
has been covered, it being possible thus to obtain a complete record of a coloured 
sample in less than 10 seconds. 


Xylose Sugar. —In the xylose experimental factory at Anniston, Ala.,* it 
was found by the Bureau of Standards that the ^ms and ash must first be removed 
from the cottonseed hull bran. This is accomplished by washing the bran with cold 
water, followed by cold, very dilute sulphuric acid. Treatment with hot dilute 
sifiphuric acid hydrolizes certain constituents of the bran to form xylose, which 
dissolves the acid. The solution is then partially neutralized with calcium carbonate 
treated with cpbon to remove the yellow colouring matter, filtered, and evaporated 
to a rather thick consistency. When this solution is cooled, xylose crystallizes out. 
There is at present no market, however, for this 6-carbon sugar, and the Bureau are 
sending out samples asking for suggestions for its profitable utilization. 


Sugar as Food. —Dr. Donald A. Laird, Director of the Colgate University 
Psychological Laboratory, in reporting the outcome of a series of experiments to 
determine the best means of counter-acting mental and physical fatigue, declares 
that the secret of recovering mental poise and physical energy is to take more sugar 
in tea or coffee. He asserts that in almost every mental and physical test it was 
found that sugar helped the subject to recover mental and motor control after exercise. 
Sugar, instead of being fat-forming, he declares , builds up energy. 

1 C/icrmca/«,I930,33,No.4,22. r7.S.jr., 19297m 
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Brevities. 


Jamaica Pboduction Costs. —H. H. Cousins in reporting the results of a ques¬ 
tionnaire circulated to Jamaica factories for the purpose of collecting statistics for 
the Olivier Commission publishes the following figures ; Cane costs per ton of sugar 
produced (19 factories) from £6 to nearly £19 ; manufacturing costs per ton of sugar 
(fuel, repairs and overhead, but not rum making costs), from £3.7s. 4d. to £6.10s. 8d., 
one factory reporting as high a figure as £13. Is. 7d. Total costs, including interest 
on mortgages, ranged from £11. Ss. 2d. to £18. Is. lid. 


Beet Factory Effluents. —An important statement on the attitude of the 
Ministry of Agriculture towards the question of river pollution by the effluent of 
the British beet factories was made lately at the annual meeting of the National 
Association of Fishery Boards, by Mr. H. G. Maurice, Fisheries Secretary of the 
Ministry. He announced that the Department was satisfied that excuses no longer 
exist for the pollution of rivers by factories, and indicated that in future offenders 
will receive from official quarters no <;on3ideration that can be legally withheld. 


Molasses as Fuel. —About .30 per cent, of the molasses produced in Queensland 
during 1928 was burnt as fuel in the bagasse furnaces. i All the Northern mills reported 
that this could be done without serious difficulty, but some of the other mills had to 
abandon the attempt owing to clinkering. This seems to be due to the nature 
of the ash itself. Experiments carried out in Java in 1923 showed that when burning 
molasses alone it was possible to evaporate 2 lbs. of water by burning 1 lb. of this 
by-product of 89*5° Brix in a special furnace, the boiler efficiency of which was 50 per 
cent. 


New Colorimeter. —Operation of the new Toussamt Photo-electric colorimeter 
for the determination of the composition of the colour of solids and liquors for the 
comparison of colours depends on the action of a photo-olectric cell, which consists 
essentially of a glass bulb containing argon at a low pressure, and having on 
its inner surface a layer of potassium. There is hung inside the bulb at a 
short distance from the potassium, a tungsten ring. The tungsten terminal is connected 
to the positive polo of a battery, and the potassium terminal to the negative pole. 
Tn the circuit thus formed a galvanometer is inserted. When a beam of light is 
tiirected on the cell, the galvanometer acts as a verj^ delicate and exact photometer. 
It therefore entirely eliminates visual errors. It can bo used for the estimation of the 
“ whiteness ” or for the measurement of sheen or gloss. 


Improving on POJ 2878.—The possibility of obtaining a variety better than 
POJ 2878 is now being studied by the Cane Breeding Division at Posoeroean, Java. 
They are aiming at producing a new lyjie of Kossoer by crossing a third or fourth 
nobiiized (*ano back with Glagah (the wild cane S. spontaneurn of Java); and to cross 
the now tyjie Kassocr back again with a nobiiized cane. Dr. Bremer, the cytologist 
of the Experiment Station, is throwing a flood of light on the mechanism of the 
nobilization process, and assisting in the evolution of a cane with all the good points 
of 2878 plus resistance to root rot and other diseases, a larger cane and therefore a 
heavier yielder. So far only one cane of this order has been obtamed, 2952, the 
ofispring of 2722 and S.W. 499, that is, the product of a fourth nobilization. This 
is the only variety that is now being spread to the factories for comparison with 
2878 in field trials, and the results are awaited with interest.*•* 


Registration of Chemists. —At the last annual general meeting of the South 
African Sugar Technologists’ Association it w€is proposed that the Association should 
keep a register of sugar chemists who have qualified by holding a degree or diploma 
of a recognized College or University, by being an A.I.C. or an F.I.C., or by having 
had five years’ experience in a sugar laboratory, and also having passed the final 
examination of the City & Guilds of London Institute. After discussion as to the best 
means of putting this desirable aim into operation, it was resolved by the meeting 
that “ a Register of Chemists be kept by the Association ; that the council form a 
sub-committee to draw up qualifications for the register; and that the South African 
Institute of Chemists be approached with the wisli that they advise the council on 

the matter of qualification.”.. .— 

1 Sugar J„ 1930, 21. No. 10, 613. ^ 

* Manuel L. Boxsa In Reports of the 7th Convention of the PhiUppxne Sv^ar AesocuUumt 1929, 
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Annual Sitnopsis of Phiuppinb Mill Data, 1028-29. E. T. Westley. Antvual 
Reports of the 1th C<mventi(m of the Philippine Sugar Association, 1929. 

This year’s synopsis rovers the work of 18 factories, one more than last year, 
the new factory reporting being Danao. 4,871,118 metric tons of cane were milled, 
resulting in 664,847 metric tons of sugar polarizing 96-66, by far the biggest crop ever 
taken off in the Philippine Islands. The average quality of the cane for all the islands 
is lower than the previous year. This poorer quality of cane is reflected in the 1*80 
average piculs of sugar per ton cane for 1928-29 against the 1*83 average of the 
previous year. The best average quality of cane for any one season was the 1922-23 
season when 1*94 piculs of sugar was made from every ton of cane. With that 
quality of cane the 1928-29 crop would have been 681,966 piculs of sugar larger than 
it was. The rate of milling was speeded up in most of the factories during the last 
season and the general average wets 83*68 metric tons cane per hour, 3*6 tons more per 
hour than the previous season. The average tonnage fibre ratio for 1928-29 is 
considerably lower than last year. The average extraction for 1928-29 was exactly the 
same as for the previous season, as were milling losses and extraction ratio. The 
seventeen factories reporting last year show slightly better work this year but the 
figures from Danao bring the general average even. This must be considered ver> 
good work as the dilution last season was only 11*60 against 13*18 average during the 
previous year, and also keeping in mind that the rate of milling was faster in 1928-29. 
Comparing the milling in Java with the milling in the Philippines it is safe to say that 
the Philippines lead by a wide margin both in regard to quantity and recovery. 
Experience has shown that proper preparation of the cane, deep grooving together 
with Messchaert grooves is principally responsible for this; the next step no doubt lies 
in a more efficient way of applying maceration. 

Judging boiling house work from the rise in purity from mixed juice to syrup an 
improvement is noted over the 1927-28 results ; the average increase in 1928-29 was 
1*31 against 1*16 for the previous season. This is a step in the right direction but 
there is still room for greater improvement. The lime used in 1928-29 averaged 0*77 
kilo.CaO per ton cane against 0*69 during 1927-28; and this increase in lime no doubt 
helped to improve the clarification. The 1928-29 figure of 2*11 is the highest average 
press-cake per cent, cane re^jorted in any one year. The larger amount of lime used 
18 no doubt responsible for part of this increase, but part is also due to the floods in 
Negros during the early season. The average polarization of press-cake dropped in 
1928-29 to 4*73 from 4*86 in 1927-28. The average moisture in press-cake was 67*70 
per cent, and is the highest so far reported in any one year. Judging from the 
average figures, practically the same grade of sugar was turned out in 1928-29 as 
during the previous crop, slightly favouring the 1928-29 sugar. The average polari¬ 
zation was 96*66, the highest so far reported. The 0*78 figure for moisture in 1928-29 
is 0*01 lower than the previous crop and is also a record for low moisture in any one 
crop. We also see that the moisture ratio is down to a new level of 23*36 for 1928-29 
against 23*58 during 1927-28. Clarity and per cent, ash figures are also better 
than ever before, with 44*98 mm. for clarity and 0*30 per cent, ash as average figures 
for 1928-29. 37*18 gravity purity of final molasses is the average figure for 1928-29, 
oi slightly higher than the 37*16 average for 1927-28. The lower initial purity of the 
1928-29 juices, and the faster rate of operating is no doubt the reason that no greater 
improvement is shown at this station. The average overall recovery for 1928-29 
was 85*69 or a drop of 0*43 from the 86*12 average in 1927-28. Factors responsible 
for this drop are lower initial purities, slightly higher final molasses, and faster rate of 
operating. Bettor chemical control may also have something to do with this drop. 
As the milling figures are the same for both the last crops, the drop in recovery fedls 
on the boiling house work. In addition to the factory data summarizing the figures 
commented upon above, tables are presented giving the following information : 
Milling plant figures (equipment, sizes, mill openings, speed, pressure, etc.); cane 
varieties milled (Negros Purple, 47*4; Badilla, 10*0; unrecorded, 28*0 per cent.); 
composition of cane by islands; classification of centrals in order of milling loss ; 
to nnage fi b re rati o; jper cent, molasses produced on theoretical; boiling house 

Sditors^^J copyright, aud no part of it may be reproduced without permissioo.— 
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recovery; sumznary of losses ; time balance (delay due cane amounted in two cases 
to 15*2 and. 23*1 per cent.); and capacity standards (to be borne in mind when 
judging work don© by different factories here reported). 

Gravitomkteh Methods of Dbtbbminino the IlENsrry of Liquids. W, A. 
Benton* Journal of the Society of Chemical Industry^ 1929, 48, No. 48, 
1145-1152. 

A simple modification of a “ gravitometer ” originally designed for solids but 
now adapted to liquids has recently provided an instrument which is free from the 
features generally objected to in hydrometers. It com¬ 
pletely eliminates —for all practical purposes—surface- 
tonsional troubles. It is provided with an indicator 
of the graduated bar type, very easily read, and capable 
of being observed with extreme precision through a 
lens. One instrument covers an extensive range, equal 
to that of 10 or 12 high-class hydrometers. It is not 
fragile, and should have an indefinitely long life as an 
accurate instrument. No parallel rule is used, since, 
when once the instrument has been adjusted for the 
prevailing temperature, it is only necessary to weigh the 
density bulb in the liquid under examination and set the 
slide carrying the pivoted indicator so that its pivot is in 
line with the disc pointer of the spring resistant. An 
accurate estimation can bo made in from 20 to 25 secs. 
Perhaps the most valuable feature of the instrument is 
that, in ordinary use, the observational accuracy is 
practically identical with the actual instrumental accuracy. 
The standard instrument, covering a range from 0*660 to 
2*300, is marked to 0*006 in sub-divisions i^ath of an inch, 
or 0*794 mm. wide. It can easily be read to 0*001 sp. gr. 
(0*15°B4., or 0*26°Brix.). But a modified form of the 
instrument adapted to give a much more open scale over 
the densities more frequently met with is marked to 
0-001 in sub-divisions Vjth of an inch wide. The 
reading lens enables an accuracy of 0*00025 (0*04°B4. 
or 0*06®Brix) to bo obtained. In actual use it is 
believed this instrument will prove more reliable and 
more easy to read than any commercial type of 
alcoholimeter or densimeter yet produced. It is graduated from 0*660 to 
1*200 sp. gr., but scales as B6. or Brix to suit sugar industry requirements can be 
supplied. Another point is that the new instrument (which will shortly be placed 
on the market) requires a relatively small volume or sample ; and that in the ease of 
viscous liquids, as molasses, a reading can be obtained in a fraction of the time 
required for a hydrometer. Further particulars will be published of this instrument 
when available. 

Mixtukbs of Alcohol with otheb Fuels fob Ii^tebnal Combustion Engines. 
J. G. King^ and A. B. Manning. Journal of the Institution of Petroleu7n 
Technologists, 1929, 15, No. 74, 350-368. 

In order to obtain the greatest efficiency from alcohol in an internal combustion 
engine, a much liigher compression would be necessary than that for which existing 
engines are designed. But by mixing it with other liquid fuels, a mixture is obtained 
that can be employed successfully in engines of present construction. Its mis¬ 
cibility with these other liquid fuels is therefore a matter of importance. Absolute 
alcohol is miscible in ail proportions with petroleum spirits, but with industrial 
alcohol of 96 per cent, bv volume the miscibility will depe nd on its water content 

1 Chief Chemist, Fuel Eesesrch Station, Department of Scientific and Industrial Research, London 
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and its temperature. The addition of benzol in suitable proportions to the alcohol- 
petrol mixture ensures a stable solution under all but extreme casesy and the com¬ 
bination of the tluee liquids gives a valuable fuel. In this paper the authors des¬ 
cribe experiments designed to indicate the limiting factors in the preparation of such 
fuels. In making the mixtures, the proportions in the mixture wluch just failed to 
show op^ilescenoe were taken as the critical proportions for that temperature. It 
was found that the ranges of miscibility at 15°C. of 96 per cent, alcohol with petrol 
extend from 0 to 1*1 per cent., and from 63*5 to 100 per cent, of alcohol by volume. 
Absolute or 98*6 per cent, alcohol, on the other hand, is miscible in all proportions 
with petrol. On the addition of water to the mixture, petrol separates qntil at a 
certain concentration none remains in solution. Addition of even so small a quantity 
as 1*8 per cent, of water is sufficient to cause marked separation in a mixture of 
absolute alcohol and petrol. Coming now to ternary mixtures, the limits of mis¬ 
cibility of alcohol and benzene with B.P. No. 1 spirit are here shown ;— 



Mixtures containing 

45 per cent, petrol. 

Mixtures containing 
40 per cent, petrol. 

Quality of Alcohol and 

Alcohol 

Benzene 

Alcohol 

Benzene 

Benzene used. 

Per Cent. 

Per Cent. 

Per Cent. 

Per Cent. 

Pure alcohol and . 

16 00(1) .. 

39*0 .. 

14-60 (1) 

. 46*6 

pure benzene. 

39-60 (*) .. 

16*6 .. 

48-00 (») 

. 12*0 

Pure alcohol and 90’s . 

18-00(1) .. 

37*0 .. 

16-60 (1) 

. 44*5 

benzol. 

39-00 (*) .. 

16*0 .. 

47-00 (*) 

13*0 

Pure methylated spirit and.... 

19-00(1) .. 

36*0 .. 

17-60 (1) 

. 42*5 

pure benzene. 

39-00 (*) .. 

16*0 .. 

47-60 (*) 

. 12*5 

Power methylated spirit and .. 

22-60(1) .. 

32*6 .. 

18-00 (1) 

. 42*0 

90’s benzol. 

36-00 (*) .. 

19*0 .. 

47-00 (*) 

.. 13*0 


1 Minimum amounts of alcohol or spirit necessary. 

2 Maximum amounts of alcohol or spirit necessary. 


Lastly, the results of engine tests are recorded, some of the conclusions being : 
Petrol-alcohol mixtures cannot be used satisfactorily on a standard petrol engine; 
and it is very difficult to start from cold with these, even after priming with petrol. 
Potrol-alcohol-benzol mixtures are quite suitable for use in a petrol engine without 
any alterations being made beyond enlarging the carburettor jets. 


Composition and Aoricultuiial Vadite or Factory Mud (Press-Cake). Frank 
W. Broadbent. Reporta of tJie Association of Hawaiian Sugar Technologists, 1929, 
J97. In certain factories in Hawaii the defecation settlings are run through Kopke 
centrifugals, dropped into mixers, water added to give about 14 per cent, solids, and 
this free-flowing mixture run into tank cars and sent to the fields. One company 
thus distributed 20,380 tons of this liquid mud, containing 2863 tons of solids, which 
contained 11-33 per cent, lime (CaO), 1*86 percent, nitrogen (N), 8-89 per cent, phos¬ 
phoric acid (P 2 O 5 ), and 0-37 per cent, potash (KgO). Applying 2863 tons of dry matter 
on 676 acres gives an average rate of 4'96 tons per a(jro. Calculating from the per 
cent, analysis, this amounts to an average of 1124 lbs. of CaO; 184 lbs. of N; 882 lbs. 
of PjOs, and 37 lbs. of KgO per acre. The immediate agricultural value of these 
plant nutrients would depend upon their availability. Be this what it may, it is 
interesting to figure the cost of the above-mentioned lime, nitrogen, phosphoric acid 
and potash if purchased on the market. A ton of mud solids contains 227 lbs. of 
CaO, worth S410 ; 37 lbs. of N, worth ^*80 ; 178 lbs. of PjjOj, worth S6-60; and 7i lbs. 
of KjO, worth $0-30, making the total value of #14*70. The average daily tonnage of 
mud of 86 per cent, water content was 111 * 4 , which works out at 0*0403 tons of wet 
mud per ton of cane ground or 1*51 cub. ft. of mud per ton of cane.— Determination 
OF Reducing Sugars using Cupro-Potassium Carbonate Solution. H. A. 
Schiiette and J. N. Terrill. J oumal of the Association of Official Agricultural ChemistSt 
1930, 13, No. 1 , 93-98. In an attempt at an experimental verification of the statement 
that a modified Soldaini-Ost cupro-carbonate solution can be made to show a selective 
reactivity towards levulose in the presence of dextrose, the observation was made that 
there exists an apparently unsuspected source of error in the use of certain sugor- 
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oxidising reagents of tiiis tyjMs, This was found to be true when these reagents were 
used for the gravimeta’ic determination of levulose. The error in question is due to 
the formation, in part, of colloidal cuprous oxide, which remains dispersed in the 
filtrate for approximately 24-28 hours, depending upon the concentration of thecopper 
sulphate in the reagent that was used.— ^Defecation Control by the H-ion Method. 
J. H. Pardo. Facta aboui Sugar^ 1930, 25, No. 9, 220. Prior to the introduction of 
pH control in a factory in Peru, the juice was limed to a “ slight alkalinity ” using 
some test-paper, which point was found to be about 7*2 pH, On putting the colori¬ 
metric method of H-ion control into use, it was found that the juice clarified best when 
limed to 8*0 to 8*2 pH, but, as this high alkalinity considerably delayed the time of 
settling, liming was reduced to 7*8 pH, Whereas with the old method of control 
there had been a fall between clarified juice and syrup, now after instituting 
the pH method this was changed into an increase. There was a reduction of 
inversion losses, and the rate of filtration was increased. The only inconvenience 
was an increase of about 20 per cent, of press-cake due to the greater precipitation of 
impurities from the juice, and to the larger amount of lime necessary. It was ob- 
S€)rvod that there was a direct relationship between the PjOg content and the optimum 
pH content of the juice. Indicator mostly used was phenol red.— Determination 
OF Hugar in Molasse.s from Uba Cane. E. Haddon. S, A, Sugar J,, 1929, 13» 
No. 12, 833. Undetermined losses returned by some factories in East Africa amount 
only to 0*7 per cent, of siu'rose in cane. Tins points to the presence of optically- 
a(?tive substances in the molasses, probably dextrins hydrolysed from the starch 
known to be present in Uba cane juices,^ and a specially preliminary treatment as 
the following becomes necessary : 121 c.c. of a 20 |;)er cent, solution of the molasses, 
plus 2 grms. of baryta, arc boiled over a reflux condenser for about 20 min., cooled, 
acidified with 1 c.c. of glacial acetic acid, and made up to 200 c.c.; this liquid is clari¬ 
fied witli dry basic lead acetate, and filtereil; to 100 c.c. of the filtrate are added 
5 c.f.‘. of 50 per cent, ammonia, made up to 110 c.c., and again filtered ; to 50 c.c. 
of the clear filtrate (from wliich the dextrin has now been eliminated) 2*5 c.c. of glacial 
lic'otic acid are added, and the volume completed to 55 c.c. This liquid is then polar¬ 
ized before and after inversion. If both polarizations are identical, all optioally- 
active impurities have been precij>itated or destroyed. Uba molasses (average of 
21 samples) gave the following : Brix, 90*42; sucrose by Clerget, 42*06 ; purity 
(using Clerget siKTOsa), 46*51 t sucrose, by above baryta method, 37*56 ; purity (using 
this sucrose value), 41*47.— Ethyl Alcohol Industry (in the U.S.A.). Gustave T. 
Reich. Chem. <£.• Met. Eng,, 1929, 36, 716-719. Alcohol distilleries in the U.S.A, 
are adopting more and more up-to-date equipment to reduce their costs and are 
striving to eliminate waste by recovering products from their slops. Barbet or 
Cluillaume stills represent a high type realizing great fuel economy, the steam con¬ 
sumption being 35-38 lbs. per gallon of 190® proof ethyl alcohol, while semi-continuous 
stills require 42-45 lbs. Economy is achieved by the application of various heat 
exchangers. In a process invented by the author,® the recovery of the alcohol and 
the concentration of slop proceeds simultaneously. Mention is made of the manu¬ 
facture of absolute (water-free) alcohol by the use of azeotropic mixtures practised on 
a large scale by the U.S. Industrial Alcohol Company.— ^Available Alkalinity 
(Active Lime) in Commercial Lime. C, M. Jovellanos. Philippine Journal of 
Science, 1930, 41, No. 1, 71-74. In the method specified by the American Society for 
Testing Materials, the end-point is indefinite, due to the impurities present (silica, 
iron and alumina),® and the following procedure is advised : 1-1*5 grm. of the sample 
(powdered to pass a 100 mesh sieve) is placed in a 1 litre flask with 600-700 c.c. of 
recently-boiled distilled water, the contents being boiled for 4-5 mins. After 
cooling and adding a few drops of phenolphthalein, the liquid is titrated with N/10 
acid, which is run in drop-by-drop with constant stirring almost to decolorization. 
Small lumps present are crushed with the flattened end of a glass rod. Then the 
flask is closed, allowed to stand for half an hour, and titrated until colourless for one 
minute, its CaO content being finally calculated. 

I I,S,J„ 1928. 442, 446, 508. 2 U.8. Patent, 1,509,185; IJSJ„ 1927, 51. 

5 During the calcination of the Umestone, these iini>uriUee combine with lime and form compounds 
which slowly hydrolyse In water. 
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UNITED STATES. 


Recovery of Sugar from Cane Molasses,® Holger de Fine Olivarlus (assignor 
California Packing Corporation, of San Francisco). 1,730,473. October 


«th, 1929. 

Referring to the drawing it is preferred to first eliminate the invert sugar content 
of the molasses from wliich the sucrose is to be recovered and for that purpose the 
molasses is mixed with water in a diluting tank 1 and the mixture passed to ferment 
tanks 2. Yeast is added to the mixture in the tanks 2 for the purpose of converting 

the invert sugar content of the 



molasses to alcohol and carbon 
dioxide, ek*. If a relatively 
highly concentrated mixture of 
molasses and water be employed, 
special yeast need not be em¬ 
ployed and ordinary yeasts will 
all function satisfacjtorily, the 
usual conversion taking place 
without substantial loss of su¬ 
crose due to the inverting action 
of the yeasts. A concentration 
of approximately 65° Brix is well 
suited. After fermentation tlio 
mixture is passed from tanks 
2 to a precipitating tank 5 and 
alcohol togetlier with lime or 
other earthy metal oxides or 
hydroxides are added to the 
mixture in proper proportion to 
precipitate preferably substan¬ 
tially all of the interfering 
organic bodies such as gums, 
waxes, etc., and colouring 


matter, in the mixture without precipitating any substantial portion of the sucrose. 
The mixture is then passed from the precipitating tank 5 to a filter-press 6 for the 
separation of the precipitated bodies from the filtrate containing the sucrose. 

The process to this point does not diff er from that described in a former 
patent specification®, except as to the concentration employed and the fact 
that with proper concentration it is unnecessary to use specially adapted yeast, 
but with the prior practice it has been considered necessary to retain the alcoholic 
character of the filtrate in the subsequent precipitating action to follow. Where 
certain earthy metals are employed as precipitating agents the filtrate discharged 
from the filter-press 6 may be passed through a still 7 and the alcohol there separated 
and recovered in a suitable chamber 8. The alcohol may be re-used by pumping it 
back to the precipitating tank 5. The molasses from which the interfering bodies 
such as invert sugar, gums, colouring matter, etc., have been removed, is passed to a 
precipitating tank 10 where an earthy metal oxide or hydroxide is added in proper 
proportion to precipitate its corresponding saccharate. The mixture from the 
X)recipitating tank 10 is then passed to a filter-press 11, and the saccharate filtered 
from the waste liquor, the latter passing to tank 12. The saccharate is passed from 
the filter press 11 to a suspension tank 13 and is there treated with carbon dioxide 
from a suitable soiuce of supply 14 to decompose the saccharate into its corresponding 
carbonate and free sucrose. The mixture of carbonate and sucrose is then passed to a 


.. n>edfloatioiii of patents with their drawings can be obtained on application to the 

following--: Patent Office, Sales Branrii, 25, Southampton BiduUngs, Ohanoery 
I^ndon. W.C.2 (price Is. each). Abstracts of United Kingdom patents marked in onr Eevlew 
Mth a ttar (•) ««je^dneesd from the muttraUd Qffioial Journal iPaUnUh with the permission of 
the ConkoUer of H.H. Stotionery Office, London. S^ettmes only the mwing or drawings are 
w reprodn^. UnM SUM : Oommissioner of Patents, Washington, D.C. (price 10 cents each). 
Franee ; L'Imprimerie Nattonale, 87, rue Vlellle. du Temple. Paris. Qmninv : Patentamt, Beriln, 
Germany. 2 See alB 0 l.-S.J., 1930,53. 8 U.S.P., 1,401,488; 1022, 219, 
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filter 16 for separation and the filtrate (sucrose) thereupon evaporated, decolorized 
and crystallized by well known methods. Where calcium oxide or hydroxide is 
employed as a precipitating agent for sucrose from a non-alcoholic solution the best 
results are obtained by employing a temperature not exceeding 20®C. Where barium 
and strontium are used as the precipitating agents, the best results are obtained 
by precipitating the sacoharate at a boiling temperature. 

pRODUOTioN, Application anb Rrvivipioation op Activateb (Dbcolobizino) 
Cabbon. (A) Edouard Urbain, of Paris (assignor to the Urbaln Corporation, 
of Delaware, U.S.A.). 1,736,006. November 12th, 1929. (B) Stanley 

HUlier, of San Jose, Cal. 1,736,392 and 1,736,396. November 12th, 1929. 
(C) Arthur B. Ray (assignor to Carbide and Chemicals Corporation, of 
New York). 1,735,061. November 19th, 1929. (D) Franz Mik, of 
Kreuzlingen, Switzerland (assignor to the Holzverkohlungs-Industrie 
A.-G., of Constance, Germany). 1,743,976. January 14th, 1930. 
(JSf) Charles N. Whitaker, of Wilmington, Cal., U.S.A. 1,744,429. January 
2l8t, 1930. 

(A) The process of producing active carbon which comprises permeating 
vegetable material or the like with a mixture of phosphoric acid and sulphuric acid, 
heating and calcining in a substantially closed vessel allowing the escape of gases at a 
temperature high enough to cause the phosphoric acid to decompose with the form¬ 
ation of phosphides. (B) The specifications relate to apparatus for heating and 
distilling carbonaceous materials, and for pulverizing and drying solids. (C) A 
process of forming strongly coherent bodies from highly absorptive carbonaceous 
material without substantially impairing the absorptive capacity of the same com¬ 
prises associating such material in fragmentary condition with a substance yielding 
carbon on thermal decomposition, moulding the resulting mixture under pressure, 
applying regulated heat to decompose said substance, and treating the coherent 
body thus formed with a gaseous oxidizing agent to increase its absorptive capacity. 
(D) Claim is made for a highly activated charcoal produced from hard wood in the 
condition of white rot. (B) A charcoal reactivator comprising : an outer shell provi¬ 
ding a closed treating chcunber; an upright basket shell supported near its top in and 
by the first mentioned shell and laterally spaced therefrom, said basket shell having 
openings comrnimicating with said treating chamber; a cover for and secured to 
the top of said basket shell; a lower plate secured to the bottom of said basket shell 
and closing the lower extremity thereof; a steam inlet pipe extending through said 
lower plate ; upper and lower perforated screen members supported in said basket 
shell, the lower screen at a substantial distance from the bottom of the basket shell 
and both screens extending horizontally across the chamber of the basket shell and 
spaced from each other, and providing a charcoal chamber therebetween, each of said 
screen members comprising a screen plate placetl between two slotted plates ; and 
means for removing steam from said treating chamber. 

MANUFACTixBiNa Whole Juice Suoab. Milton S. Hershey, of Hershey, Pennsyl¬ 
vania, U.S.A. 1,740,693. December 24th, 1929. 

In practising this process, tlie inventor finds it preferable to fill a vacuum pan 
nearly full with the raw clarified sugar juice and witliout addition boil the moss down 
rapidly until it reaches a density whore it cannot be removed without pressure from 
the pan and it reaches the thickest possible density where it can be economically and 
practically removed under pressure from the pan. The boiling is preferably effected 
between temi 3 eratur<> ranges varying from 126 to ]46°F., and at pressures varyuig 
from 23-27 in. The essential part of tlie process lies in the removal of the boiled 
juice at a critical point in the boiling, and subsequent agitation to convert the boiled 
mass into crystalline form. This critical point is determined by the operator who 
fi’equently removes ** proofs ” from the 2 )an when the last “ proof ” removed has a 
consistency such tliat< it may be rolled as a ball between tlie operator’s fingi^rs and 
will retain its shape. When the boiled mass reaches the critical stage of density, it 
contains about 9 or 10 per cent, of moisture and has about arrived at tlie limit 
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where it can be freely removed from the pan by a 10 lb. air pressure, and all the 
sucrose of the mass crystallizable under these conditions is crystallized* If the boiled 
juice were left in the condition it emerges from the vacuum pan, it would harden into 
a dense concrete mass. To convert the boiled juice into its crystalline sugar form, it 
becomes necessary to subjwt it to a further drying and separation process, outside the 
pan. In manufacturing on a large scale, about ten tons of the boiled juice are dropped 
into a conveyor of suitable type and the boiled juice agitated during its passage from 
one end to the other of the conveyor. During the passage of the boiled juice through 
the conveyor, an air blast which may bo heated is delivered on to the agitated juice. 
The bottom and sides of the conveyor are water-jacketed and may be heated to 
hasten the drying process, the speed of operation of which will obviously depend upon 
the rate at wliich the boiled mass is fed through the conveyor, the temperature and 
hygrometric state of the air blast; and the temperature of the conveyor jacket. 
These are factors which may be varied within wide limits by persons skilled in the 
art in accordance with variations of the scale of manufacture and climatic conditions 
of the location of the plant. The boiled juice dropped from the vacuum pan enters 
the conveyor at one end as a thick liquid mass at practically its limit of fluidity and 
emerges from the other end of the conveyor, as a mealy crystalline sugar having crys¬ 
tals so fine os to be almost imperceptible. There is no division of syrup from sugar in 
the mass discharged from the vacuum pan; the whole mass is converted from a mass 
of very dense liquid into a free flowing and extremely finely divided solid, without 
by-product of any kind whatsoever, and adapted without further mechanical treat¬ 
ment for domestic and manufacturing uses. (This application is a continuation-in-part 
of co-pending United States application. Serial No. 208,668, filed July 26th, 1927, 
which is, in turn, a continuation-in-part of abandoned applications, Serial Nos. 
162,022 and 01,820, filed January 22nd, 1927, and March 2nd, 1926, respectively.) 

Mantjpactitrino ABsoLtJTE Aloohol. Eloi Ricard (assignor to U.S. Industrial 
Alcohol Co,, of New York). 1,744,603-1,744,604. January 21st, 1030. A process 
for the manufacture of absolute alcohol from aqueous alcohol, comprising the mixing 
togethei of aqueous alcohol, benzene and gasoline the latter two in sufficient quantity 
to remove substantially all the water from the alcohol, and the benzene and gasoline 
’also serving as entraining bodies to form with the alcohol an azeotropic mixture con¬ 
taining water wlien distilled having a minimum boiling ])oint, and in which the mixture 
is subjected to distillation in such manner as to obtain absolute alcohol as a residue, 
the said gasoline having been distilled between 100 and 102°C.— Fermentation 
Process. William L. Owen (assignor to the Citizens of the United States). 1,744,001 
January 14th, 1930. A fermentation process (jomprises the propagation of yeast 
culture, the Brix of the wort being reduced 60 per cent., the transfer of the seed to a 
seed vat that contains 6 per cent, by volume of a Vegetable carbon based on the 
volume of the wort to be fermented, the holding of the seed yeast in the seed vat for 
thirty minutes, the addition thereafter to the seed vat of freshly 
sterilized wort, the fermentation of the entire contents of said seed vat until the 
density thereof is reduced to one-half of its original density, the subsequent transfer 
of the contents of the seed vat to a fermenter which is operated at 30-40° Brix until 
fermentation is complete.— Continuous Settling Apparatus. Samuel I. Bousman, 
of Denver, Colo, (assignor to The Dorr Co., of New York). 1,741,498. December 
31st, 1929. Apparatus for sweeping a peripheral zone of a non-circular area includes : 
a sweeping member, means for guiding the outer end of the member along the 
periphery of the area, a support on which the inner end of the member is mounted 
by means permitting reciprocation of the member relative to the support, and means 
for driving the member.— Cane Harvester. Isaac H. Athey, of Cliicago, III. 
1,741,602. December 31st, 1929. A cane harvester comprises : a transversely 
extending transmission housing, a traction element at each end of and supporting 
said housing, a frame member extending rearwardly from each end of said housing, a 
plurality of parallel, spiral conveyors disposed in a substantially horizontal plane and 
totatably mounted on one of said frame members, said spiral conveyors comprising 
leaf stripping means, and means carried by said transmission housing for severing 
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cane stalks from the roots thereof and delivering said cane stalks to said spiral con¬ 
veyors in a direction substantially at right angles to the axis of rotation of said 
spiral conveyors. 

UNITED KINGDOM. 

CONFBOTIONEEY. (^) M. M. Guggenheim* Baker Perkins, Ltd., and Anciens EtabL 
A. Savy, Jeanjean & Cie, Soc. Anon., of Paris. 32:1,004. September 17ih, 1028. 
(i?) C. B. K. Boggild and M. Jacobsen. 323,084. November 8th, 1928. (O) J. W. 
and F. W. Greer. 323,299. October 27th, 1928. 

(.4) Anti-tailing devices for chocolate coated goods compriHo moans whereby the 
tails are engaged and carried aw’ay latoraliy. (B) Cast articles of chocolate or like 
fragile materials, falling from a mould belt in a cooling chest, are received on a 
rapidly-moving belt to avoid risk of one falling on and damaging another. The belt 
delivers the articles to cliannels, trays, or a slow bolt. Vibrating rails, as described in 
Sj^ecification 266,667, may bo used to shake off the articles. {C) A machine for con¬ 
veying t^onfectionery and jmrticularly for conveying freshly coated confections 
through a cooling chamber comprises a series of moving trays, means for removing 
the plaques in succession from the trays and for loading them while they are away 
from the trays, and moans for advancing the loaded plaques over a supporting 
surface towards the trays and for placing them upon the trays. 

Tube-Plates of Calandkia Evapobatobs. W. J. Blanchard, of Pall Mall, London. 
322,280. October 9th, 1928. In an evaporator of the calandria type the holes in 
the upper tube-plate are countersunk until the adjacent countersinks meet, or nearly 
meet, thereby forming surfcK^es sloping towards each hole such that solid material 
cannot lodge thereon. The tube-plate niay l>e made thicker than normal to aocoiu- 
modato the countersinks.— Fibeous Cellulose. J. J. de la Rosa, of Tuinucu, 
Cuba. 322,763. Juno 30tli, 1928. In the production of cellulose from sugar cane 
fibre, the fibre is treated with a dilute solution of sulphurous acid, e.g. an aqueous 
solution containing 4-6 per cent, of sulphur dioxide, in order to inhibit the growth 
of fungi and spontaneous injury to the fibre. Preferably the fibre is crushed and 
washed in hot water before treatment with sulphurous acid while the succeeding 
alkaline treatment may follow immediately or the material may bo stored for several 
inontlis according to circumstances. Subsequent to the acid treatment, the fibre is 
washed in hot water and treated wdth a dilute solution of potassium or sodium hy¬ 
droxide under pressiue at from 140- 170^C. It is finally washed and bleac*hed. Alter¬ 
natively, the alkali may bo at atmospheric pressure and below 100°C., the fibrous 
material being subsequently boatoii in a pulping engine.— Pboduction of Fusel 
Oils fbom Molasses, etc% J. Y. Johnson (communicated by the 1. G. Farben- 
industrie A.-G., of Frankfort-on-Main, Germany). 322,029. September 19th, 1928. 
Sugar solutions (using say molasses) are purified, e.g. by precipitating water-insoluble 
X>hoBphates such as calcium phos^ihate in the solution to be purified, the phosphates 
apparently absorbing the impurities present. Water soluble phosphates such as 
KH,P 04 , (NH 4 ) 2 HP 04 , Na 2 HP 04 , or mixtures thereof, may be added to increase 
the fermentative power of the bacteria. In an example, crude j)eat is heated 
with raw phosphate and sulphuric acid and neutralized with chalk and lime. 
The precipitate is filtered off and the filtrate is treated with dianimoniura 
phosphate and a pure culture of BaciUua (mtyliem i>referably grown in i>eat-8ugar 
solution. When fennentation is complete the liquid is distilled giving a mixture 
of butyl- and isopropyl-alcohol and aoetone. (Provisional Specification refers 
to Specification 318,649).— Sacchakification of Cellulose. Soc. Anon, des 
Distilleries des Denx-Sdvres, of Melle, France, 323,693. April 3rd, 1929. In the 
Xirocess of the parent Sxieoification both the forniylation of the cellulosic. material and 
the hydrolysis of the cellulosio ester formed are effected by employing vapours of 
anhydrous or highly concentrated formic acid for the former oxieration and vapours of 
hydrated formic acid or of a more or less dilute formic acid (for example, with vax>ours 
of the maximum boiling pK>int mixture of water and formic acid) vVf steam for the 
latter ox)eration. 
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IMPORTS AND EXPORTS OF SUGAR. 


IMPORTS. 


CJnbkfinbd Suoabs. 

Poland . 

Gennany . 

Netherlands. 

Czecho slovakia . 

Java . 

Philippine Islands . 

Cuba. 

Dutch Guiana. 

Hayti and San Domingo ...... 

Mexico . 

Peru . 

Brazil .. 

Union of South Africa... 

Mauritius . 

Australia . 

Straits Settlements . 

British West Indies, British 
Guiana & British Honduras .. 
Other Countries . 

One Moin 
Maroi 
1929. 
Teas. 

618 

1,823 

3,378 

14,943 

10,945 

.... 

22,027 

11,707 

1,180 

569 

44,880 

12,388 

4,179 

1,741 

m BNDINO I 
1 81BT. I 

1930. 

Tons. 

1,704 

з, 867 

19,822 

31,307 

7,708 

9,399 

38 

15,216 

16,989 

и, i6;j 
1,712 

Thrhih Moni 
March 

1929. 

Tone. 

26,698 

2,629 

4,901 

67,030 

80,616 

25,6i4 

48*627 

9,720 

17,684 

132,856 

96,198 

8,319 

11,603 

ms aKDiHQ 
81BT. 

1980. 

Tons, 

7,198 

3,867 

616 

67,128 

41,692 

33,002 

31,802 

14,042 

71,202 

68,767 

20,390 

12,547 

Total Raw Sugars . 

139,278 

116,906 

531,395 

372,032 

j Refined Sdoaes. 





1 Poland . 

.... 

.... 

.... 

.... 

1 Germany . 


1 

28 

69 

1 Netherlands. 

4,048 

1,406 

6,891 

2,912 

' Belgium . 

147 

34 

395 

193 

1 Prance . 

.... i 

.... 

.... 

.... 

! Czecho-Slovakia . 

314 ; 

1,207 

3,221 

3,440 

1 Java . 

.... 

.... 

.... 

.... 

1 United States of America .... 

959 

633 

2,270 

2,131 

1 Canada. 

2 

.... 

6 

.... 

1 Other Countries . 

4 

49 

11 

631 

1 Total Refined Sugars. 

5,474 

3,232 

1 11,821 

9,276 

1 j Foreign . 

13,062 1 

60,770 

! 63,797 

101,723 

1 Moiasses 1 . 

1 

4,077 1 

389 1 

1 16,739 

8,811 

1 Total Imports . 

161,891 I 

1814S97 1 

612,752 

491,842 

EXPORTS. 




; Bbitisb Refined Sugabs. 

Tons. 

i Tons. 

Tons. 

Tom. 

i Denmark ... 

164 

1 43 

332 

138 

Netherlands . 


! 

« • • • 


Irish Free State . 

2,726 

3,926 

8,920 

9,580 

Channel Islands . 

148 

, 287 

280 

634 

British West Africa. 

200 

1 62 

739 

448 

Canada . 

- • ♦ - 

1 • « • • 

• * • • 

• • « « 

Other Countries . 

7,934 

j 16,737 

11,091 

33,829 

t 

11,170 

21,066 

1 21,363 

1 44,628 

PoBEioN A Colonial Sugabs. 



1 


Refined and Candy . 

106 

136 

386 

424 

Unrefined . 

27 

68 

; 136 

178 

Various Mixed in Bond . 

.TXT 

..». 

j •. •. 

• • • • 

Molasses . 

975 

156 

j 2,666 

324 

Total Exports . 

12,278 

21,414 

24,451 

1 45,554 


222 















































United States. 


{WiOctt df Gray,) 


(Tom of 2,240 lbs.) 

Total Heooipts, Jan. lot to March 22nd. 

Deliyeries ,, „ . 

Meltings by Refiners „ „ . 

Exports of Refined „ „ . 

Importers’ Stocks, March 22nd . 

Total Stocks March 22nd .. .. 

Total Consumption for twelve months . 


1080. 

Tons. 

462,266 

618,052 

610,033 

14,881 

280,686 

449,098 

1029. 

5,810,980 


1020. 

Tons. 

876,680 

798,278 

661,804 

24,372 

176,633 

377,831 

1028. 

6,542,636 


Cuba. 


STaTEBIBNT OF EXPOBTS AND STOCKS OF SUQAR, AT FEBRUARY 28tH. 


(Tons Of 2,240 lbs.) 


Exports 

Stocks 


1028. 

Tons. 

296,140 

671,487 


1020. 

Tons. 

712,191 

947,380 


1930. 

Tons. 

71,163 

791,447 


Local Consumption. 

Receipts at Ports to February 28tli 


966,627 

11,641 

978,168 


1,669,671 

16,643 

1,676,214 


862,600 

7,372 

869,972 


TicUiana, Fefmiary 2Sth, 1930. 


J. Guma.— L. Mbjsb. 


United Kingdom. 


Statsmunt or Imports, Exports, ani> Consumption of Forbion Sugar fob 
Thueb Months bndino March 3Ut, 1928, 1929, and 1930. 




Imports. 



KxPORI'S (Foreign). 


1928. 

1929. 

1930. 


1928. 

1929. 

19.30. 


Tons. 

Tons. 

Tons. 


Tons. 

Tons. 

Tons. 

Refined.. . 

.. 77.823 

11,821 . 

9.376 

Refined. 

201 , 

386 

424 

Raw ...... 

.. 376,528 

. 531,395 . 

. 372,032 

! Raw. 

179 . 

136 

.. 178 

Molasses . 

.. 64,429 

69,536 . 

.. 110,534 

Molasses ... 

... 2,228 . 

. 2,566 

.. 324 


508,780 

612,752 

491,842 


2,608 

3,088 

926 


Refined . 

*>Keflued (in Bond) in tlie United Kingdom 
tRaw .. .. . 


HOMK CONSUMP'riON OF IMPORTED SUGAR. 

1928. 1929. 1930. 

Tons. Tons. Tons. 

, .. 81,556 .. 11,006 .. 8,989 

.. 233,0.37 .. 201 .. .5.% 

.. .. 37,945 .. 452,527 .. 399,862 


Total of Sugar . 

Molasses. 

Molasses, manufactured (in Bond) in United Kingdom .. 


AT March 318t. 


Manufactured from Home Grown Beet .. .. .. .. _ 

Refined in Bond . 87,450 

Foreign Refined. 

„ Unrefined. 179,160 


352,538 

1,150 

22,414 

463,734 

2,507 

1 

409,406 

1,843 

4 

376,102 

466,242 

411,2.52 

Entbrsd to bb Warbrovsbd 

1928. 

1929. 

1980. 

Tons 

Tons. 

Tons. 

25,450 

37,450 

55,200 

87,450 

8,750 

1,780 

19,500 

12.300 

8,300 

179,150 

. 248,600 

243,900 

.311,560 

307,100 

308,150 


• The quantities here shown are exclusive of the deliveries of refined sugar which has 
been produced from duty^pald sugar returned to refineries to be again refined. Sugar 
refineries ceased working In Bond as from 35th April, 1938. - , , a i t 

tThe quantities liera shown include 14.3,099 tons entered for refining |n reflnertes in the 
month ended 3l8t March, 1930, and 372.871 tons in the three months ended 3l8t 
Maroh, 1930. 























United Kingdom Monthly Sugar Report. 


Our last report was dated 7tli March, 1930. 

Since that date the sugar markets have been under the influence of an instability 
and uncertainty, consequent upon the precarious position of the single selling agency 
for the Cuban })roduction. 

There has of late been a strong opposition to its oontimiance and at the last 
meeting held on 1st April to consider this question only a small majority of the 
producers saved it from being abolished. The question is again to be discussed at a 
meeting at Havana on the 14th instant. 

The exports from the Island are about a million tons less than during the corres¬ 
ponding period last year, due to the policy of the single seller of not disposing of the 
production at ruling prices. One effect of this situation has been the fall in prices in 
the New York Futures market to within ten points of the parity quoted in London for 
sugar destined for export other than to the U.S. During the month under review 
Futures for deliveries of the present crop liave fallen about 9d. per cwt. in Now York 
compared with 3d. per cwt. in London. 

The London market has been under the influence of another unsettling feature, 

viz., the uncertainty of the conditions of duty to be imposed in the forthcoming 

Budget on the 14th instant, and until this date has passed and the conditions known 

business is more or less at a standstill and commitments are reduced to a niinimum. 

% 

The London Terminal Market registers a decline of about 4Jd. for future 
deliveries, whilst current months show a little change. The latest prices are ;— 


MAY AtTGUST DBCKMBBR MARCH 

Haw . 6s. yjd. .. 7s. Od. .. 7s.2ld. .. 8s. 2id. 

White . 98.6d. .. 10s. Od. .. — .. — 

Business in actual Raws has been restricted. San Domingoes have been done at 
7s. 6d. for May shipment, whilst the single sellers price for Cuban sugar for American 
distribution is IJ o., c. & f. N.Y. 


One of the chief features to have been reported recently is the publication of the 
flrst estimate of F. O. Light of the cultivated area for the forthcoming Furopean 
beet crop as follows :— 


Europe (including Russia) .. 


Estimate 

1980-31 

2,969,000 Ha 


Actual Sowings Inorease 

1929-80 Per Cent. 

2,629,359 Ha .. 13 


(excluding Russia) .. 1,969,900 Ha 


1,845,359 


6-7 


21, Mincing Lane, 

London, E.C.3. 

8th April, 1930. 


Arthur B. Hodgr, 

Sugar Merohants and Brokers. 
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Notes and Comments. 

The Budk^et and the Sug;ar Duty. 

Mr. Snowden’s Budget which was unfolded on April 14th contained no 
Kurjirisea for the sugar industry. He retaineiT the existing sugar duties for 
revenue purposes, as it was shrewdly anticipated would be inevitable for him, 
but he hardened his heart against any suggestions that he should increase the 
sugar preference for Empire imports as a moans of additional assistance to the 
West Indian and Mauritius sugar producers. Actually, in his Budget speech 
he did not discuss the sugar ciuties at ail, and we have still to wait till the 
relevant section of the Finance Bill comes up for discussion in the House 
before 'we are favoured with Mr. Hnowden’vS comments on the situation. 
We note that in spite of his sarcastic remarks when in Opposition a year ago 
about the advantages accorded to the home refiners over imports of foreign 
refined, he has taken no steps to curtail them. 

But as a preliminary to that expected s])eech, we have had in the House of 
Lords the last few days a pronouncement from Lord Passfield, the Colonial 
Secretary, as to the Government’s latest views in the matter. He said that a 
good deal of the alarm of the lost few months had been due to the uncertainty 
as to the retention of the preference; and that unceitainty was now set at 
rest. He did not minimize the serious position of the colonies, but he thought 
it was too early yet to talk of tlieir sugar industries ceasing to exist. The 
danger that they had to face to-day was in the position of those less favourably 
situated factories and estates which were producing, not at the average of 
£11. 17s. fid. per ton, but at £13, £14, or oven at £15 per ton. He did not 
believe that any assistance which this or any Government could give would 
rescue such factories, unless it was proposed to meet the deficit of every factory 
in all the isil|||p8. He did not say that the Government would sit still and 
watch the industry crushed out of existence, but they must be given a little 
time to consider the problem. 

It is of course the case that the Labour Government’s difficulties in this 
matter axe only part of their general difficulties in coping with the unemploy- 
^ ment problem at home. They are being urged even by trade union leaders 
to provide protection to home industries against the production of foreign 
labour, often grossly undeipaid. But they hesitate to abandon the arm-chair 
theories of a lifetime and they are saddled with a Finance minister who is a 
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rigid Cobdenite. If they cannot or will not apply to the harassed industries 
at their door the principles of preference, it is not surprising if they are xui- 
willing, till they are positively driven to it, to adopt further protectionist 
measures in aid of an overseas industry. If there are inefficient factories in 
the colonies, well! there are similar ones at home, say the Government. 
And for neither have the Government any temporary relief of an adequate 
character. We need not be deemed to approve of this inefficiency because we 
postulate it should be protected ; the causes that have led to it in this country 
and in the colonies are various- -partly political, and partly lack of incentive to 
overcome ingrained conservatism. But the operation or cessation of an 
industry is not exclusively a matter for its owners. The welfare of the 
workers is also at stake and so too in a broader degree is the country’s trade 
and credit. Hence a Government’s moral duty should be to induce efficiency 
in an industry rather than to see the industry penalized to extinction. 

The Cuban Fiasco. 

When on April 1st the stockholders controlling the Cuban single selling 
agency voted by a small majority to retain its services, it was reasonable to 
hope that the single seller would be allowed to continue midisturbed, at all 
events till the present crop had been disjiosed of, for then its influence on the 
course of the market could have been more accurately estimated. 

Unfortunately strong American influences wore being brought to boar, 
especially on the flnancial side. The Cubans were faced by the difficulty 
that if they continued through the single seller to hold sugar off the market 
they would need to finance the operation; but Cuba’s finances have been 
tight for a long time, and the Americans were not disposed to oblige, esi)ecially 
as it would mean advancing money to be used to raise the price of sugar against 
the American market; it is said that the U.S. Federal Reserve Bank refused to 
allow members of the Havana Clearing House to lend any more financial 
support to the C.E.A. Be this as it may, the absence of any sufficient financial 
backing and the lack of a proiier sense of co-operation amongst the members 
of the Cuban sugar industry made the outlook rather unpropitious, and a 
second vote was accordingly taken on April 14th, when a meeting representing 
about 23,600 shares out of a total of 25,000 voted by acclamation to terminate 
at once the Co-operative Export Agency as sole seller of Cuban sugar. An 
experiment, therefore, that seemed on the eve of success in securing a better 
market price for sugar has failed at the critical moment. 

Admittedly the whole scheme was an attempt to corner the market and 
thereby to exact a better price than a free market promised to offer. Market 
manipulations if they result in abnormally high prices are to bo abhorred as an 
infringement of fair trading conditions, and as holding the consumer to ransom. 
But the latter has no real right to expect his goods at a price that yields no 
profit to the producer. Cuba, as the largest single producer of sugar in the 
world, has made various attempts of late years to rectify this unsatisfactory 
position. She failed, as we know, to get the other leading producers to concert 
measures of restricted production so as to adjust the ratio of production to 
consumption. She failed also with her own voluntary restriction scheme, 
since it merely provided the opportunity for her rivals to make up the differ¬ 
ence. There remained the final attempt to control the sales of her sugar 
through a single agency (a method of marketing that is worked successfully 
in Java) and this too has failed, it would appear, solely because the money was 
lacking wherewith to finance the scheme. 
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Information to hand from Cuba suggests that the C.E.A. was actually in 
sight of success, and was knocked down by the financial interests as soon as 
this fact became apparent. The European and American refiners were in need 
to enter the market, as all the duty free sugars ha<l been cleared by the middle 
of April; the actual Cuban crop is turning out about 16 per cent, under esti¬ 
mates, and about 25 per cent, under that of last year. The Java crop estimate 
is also under that of last year and much of it unsold,^ so that matters were 
coming to a point where the two comitries could have come together and have 
secured a profitable ])rice. This would have been assisted by the fact that 
the 1930 world crop will be probably 760,000 tons under that of 1929. Had, 
then, Cuba been strong enough financially, and her people been sufficiently 
educated to the advantages of combining their industrial forces (which they 
were not), her co-operative effort might have mot with the success it deserved 
and the first step have been taken towards giving the world producer of 
sugar a more economic price for his output. As it is, to borrow a colloquial 
phrase, Cuba has been knocked into a cocked hat at the crucial moment, 
and the refinei’s have scored for the time being. Consequently, the end of 
the long lane is not yet in sight for the producer, and we fear it will mean that 
a number of weak elements in (\iba and elsewhere will drop out of operation 
rather than continue cultivating at a loss. This contretemps would of course 
contribute its share in restoring the balance between production and consump¬ 
tion, but looking a< it from the point of view of the producer, one could prefer 
that the consumer should j>ay an economic price for his sugar here and now, 
rather than that production should be subject to such vicissitudes as to render 
the weaker elements bankrupt. 

The Outlook. 

It is difficult to venture on any estimate of the immediate coming trend of 
events. True, consumption is slowly overtaking production and the longer 
uneconomic, jirices prevail the sooner the balance will be struck or even 
passed, for while ('onsumjition goes forward, production will tend to go back¬ 
ward. But how long will the process take ? We give below two different 
views of the situation as expressed by market experts. Messrs. Czarnikow 
are chary of ojitirnism, as they foresee a possible set-back to the progress of 
consumption. In a recent circular of theirs they gave their view of the 
situation as follows : 

“ Sugar markets have for some time suffered from an over-abundance of 
supply, but the reduction in \\ orld crops this year gave promise of the ulti¬ 
mate attainment of a more oven balance between Production and Consump¬ 
tion. Unfortunately, however, during the period in which our commodity 
has been regaining its equilibrium, other commodities have been gradually 
approaching a state of over-production from which a general marking down in 
values throughout the world has been witnessed. This has naturally led to a 
decline in jjrosperity in various coimtries which rely on outside markets for 
the sale of their produce, and has had a far-reaching effect on the spending 
power throughout the world. Although sugar is an essential article of food, 
and in many coimtries its direct consumption is not to any great extent 
affected by economic conditions, there are a number of consuming areas where 
the absorption of sugar is regulated by trade conditions, whilst the use of sugar* 
in many articles which come within the category of so-called luxuries, 

1 But it is said that the lack of sale is due to a studied policy ou the peft of the V.J.P. to hold 
the whole of the new output off the market for the time being and store it till better prices are 
forthcoming. 
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representing an important percentage of the world’s consumption, is afEected 
in times of financial stringency over a far wider area. In times of normal 
world prosperity the current year’s supply of sugar would not in itself be 
sufficient to cause depression such as has been witnessed during the past few 
months, more especially in view of the extremely low level of prices at which 
sugar stands, which in the ordinary course of events would have stimulated 
consumption not only in the Western Hemisphere but also in the Far East, 
where the possibilities of expansion of consumption are more elastic. As to 
the future, it is impossible at i)resent to form any decided views. Although 
it is difficult to find any justification for an important ctdvance in the near 
future, it would, on the other hand, seem unreasonable to expect sugar to 
continue indefinitely at its present uneconomic level, and it remains to be seen 
whether the hoped-for revival of trade generally will bring about an improve¬ 
ment in the absorption of sugar, and more inclination amongst distributors 
to carry larger stocks.” 

On the other hand, Mr. Golodetz thinks that the shrinkage in stocks 
which has been going on since the beginning of the year in America and else¬ 
where will soon have to be made good, and that sundry decreases in con¬ 
sumption which have lately been recorded imply no more than an intensified 
cutting down of invisible supplies, which will ere long have to be renewed. 
He also records the impression that certain protected producing countries 
who make a point of exporting their excess production at the world’s low 
price are not finding the business a financial success, and ma> decide for the 
time being to produce only within the limits of home consumption. Poland, 
Argentina and Brazil are instanced. As to the general situation, he writes : 
“ The heavy slump in our commodity has been frequently spoken of recently 
as supplying a parallel to the slump in most other produce experienced 
in recent weeks. However, apart from the fact that the drop in sugar prices 
compared with pre-war values has gone deeper than with most other 
commodities, there is the distinction that the extent of actual over-production 
of sugar is much less important than that now on record for many other items 
of produce. Very little indeed stands between an over-production in sugar 
and signs of a slight deficiency. A few months’ increased consumption can 
actually do the trick, providing that prospects for current and future produc¬ 
tion remain approximately as they are forecast now to be.” 


Cane Nomenclature Investigations. 

At the Third Congress of the International Society of Sugar Cane Tech¬ 
nologists, held during June 1929, at Soerabaia, Java, a Committee on Descrip- 
tion and Identification of the Original Cane Varieties was appointed, under 
the chairmanship of Mr. W. W. G. Mom. This Committee would like to 
secure all the information available on the subject in all countries where sugar 
cane is grown. Many people in the various sugar growing countries of the 
world travel to other cane growing countries and make very thorough and 
extensive investigations and reports on these other countries for their home 
mdustr;^ The Committee would greatly appreciate having a memorandum 
or report on the similarity or dissimilarity of nomenclature of the cane 
varieties not^. In this way the problem of straightening out mixed nomen¬ 
clature will be greatly aided. Many of these notes are to be found scattered 
thr^ghout old sugar publications, but a great deal of time is necessary to 
collect them and verify them. It is therefore hoped that all people who have 
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visited any other country and noted their cane varieties will kindly send 
a brief report to Mr. Mom on their observations on cane nomenclature in 
this other country as compared with their own. Mr. Mom’s address is 
P.O. Box 3230, Honolulu, Hawaiian Islands. 

Progress in India. 

According to reports issued from the Sugar Bureau in Pusa, the efficiency 
of the Indian sugar industry is slowly increasing and both on the agricultural 
and manufacturing side results are in evidence. The number of factories 
making sugar direct from cane was 24 in 1928-29 as compared with 26 in 1927- 
28, The production of these amounted to 68,027 tons in 1928-29, as compared 
with 67,808 tons in the previous year. The average percentage recovery of 
sugar has shown steady increase during the past four years to 1927-28, being 
successively 7*81, 8*07, 8*49 and 8*62. The highest recovery achieved by a 
single factory in 1927-28 was about 11*6 per cent, and six other factories ex¬ 
ceeded 9 per cent. 

According to Mr. Saver of the Sugar Bureau, this is satisfactory as far as 
it goes, but progress must continue. Factories need to keep constantly alive 
to improvements in their equipment and to any points or details that will 
reduce production costs, while the agricultural departments must increasingly 
test for canes with higher sucrose and heavier tonnage to enable factory improve¬ 
ments to pay for themselves on better results,. In 1919 India’s sugar industry 
was an object of miltl solicitude, but has now reached the stage when it must 
move with the times, for if it caimot last the pace it will go under. The influx 
of Java sugar will only be stemmed by increased efficiency throughout the 
Indian industry. The time has now arrived for the latter to take stock of 
itself and of the foundation on which it is Iniilt. In many ways it is hampered 
by the financial arrangeiiients of fifty years ago. It still clings to bazaar 
habits in its sugar marketing ; it does not produce a standard grade, nor has it 
a standard name for its product; in short, it gives away too much through lack 
of unity. Collective organization, effective control, and, above all things, 
a united policy have become urgent matters, and the industry if it is to succeed 
must act and move as an all-India industry and not as a set of provincial units 
suffering from local whims and parochial prejudices. 

On the agricultural side, the scheme of the Bihar Government for cane 
propaganda has continued to work well. Thanks to a premium offered, a 
considerable extension of the area under Co 214 has taken place, with a result¬ 
ing marked increase in tonnage. Co 213 remains the best cane in those por¬ 
tions of the white sugar tract where the average rainfall is about 46 in, or less 
and no irrigation is possible, Co 206, given out for bad high lands, has done 
so well with the free growers that it has ai)peared on all classes of lands, but the 
mills are considering the limitation of its supply as it is extremely hard to 
crush and does not show to any marked extent the characteristics of a good 
factory cane. Moreover, it is too susceptible to mosaic. Co 281 has been 
exported to Cuba and Florida, and is highly spoken of there. Two trial 
imports of foreign seedlings have lately been effected. Four important Tucu- 
man seedlings—T 472, T 407, T 393 cmd T 519—have reached Coimbatore , 
for testing and if found promising will be utilized in crossing work ; while a 
supply of the Java POJ 2878, which has already been tested at Coimbatore, 
is now being tried out at Pusa. 
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The general average production of sugar in Queensland appears to have 
now passed the half million mark. In the Report of 1927 it was stated to have 
reached a record of 486,745 tons, in the present Report for 1928 it is given as 
520,620, and the estimate for 1929 is 516,000. This is in excess of the sugar 
needs of the Commonwealth by nearly 200,000, and there does not appear 
to be any tendency at present for the consumption to increase greatly. The 
general effect of this surplus, which has to be sold at considerable loss on the 
world’s market, on the price paid to the industry and on the finances of 
Australia, was discussed last year.* 

It is customary to divide the cane belt in Australia into northern and 
southern halves, Townsville, which is in about 19*3° S.lat., being tlie point of 
division. And a further division is made into northern, central and southern 
districts, roughly north of 20°, between 20° and 22°, and between 24° and 28° 
respectively. There are over 7000 cane farmers, with an average cultiva¬ 
tion of 40 acres ; and it is interesting to note that the acreage of the 
farms increases from soutli to north. Kxchiding a few farms of small area 
in the south, the average there is 29 acres, that in the central district 45, and 
in the northern district 53. On the whole, there does not appear to be any 
decrease in the size of the individual farms, for the average is given as 2 acres 
more than in the previous year. Two new and interesting diagrams are 
inserted in this report. The first of these shows clearly that the average 
tonnage of canes per acre has not increased materially during the last decade ; 
and the second illustrates the march of the sugar industry towards the north 
during the same period. Incidentally, there appears to be a certain period¬ 
icity in the diagrams, especially in the last ten years, where similar three-year 
periods can oft^n be distinguished. During the past year the work of the 
Bureau has been re-organized, and four divisions have been definitely insti¬ 
tuted, with an officer responsible for each, i.e., soils and agriculture, pathology, 
entomology, and mill technology. These divisions appear to be very unequal 
in scope. Putting it simply and excluding posts anti diseases, the first deals 
with all plantation matters and the last with the factory work,—the first 
with the multitude of cane fanners and the last with the 35 factories. A groat 
deal of work has been already done on the insect posts, and during the last 
few years on the diseases of the cane ; but tho two other, greater, divisions 
have only just been started, and it would appear to be only a matter of time 
before the first, at any rate, will need sub-division. 


The Division of Soils and Agriculture is in fact very comprehensive, and 
embraces “ the agricultural exi)orimeiital work of the Experiment Stations, 
cane breeding work, and chemical, physical and biological investigational 
work on soils and crops ” ; and tho officers of this division appear to be at 
present mainly chemists. Pending the completion of the soils laboratory, a 
^eat deal of useful work has been started, in this division, on spreading out 
the experimental work of the Bureau over the whole cane tract, with the aid 
of the cane farmers. An appeal issued to them inviting their co-operation met 
with a very gratifying response, and during the year it was possible to select 46 
ari^, about equally scattered over the three main districts, carrying soils of 
major importance ; and manurial experiments of a fundamental character 
have been laid down upon them. In general, a rather uniform type of trial 
has been aimed at, giving information regarding response to food constituents, 

l^ad o£the division, Dr. H, W. Kerb, 

2 1929, 88. 


230 



Sits:ar Cane Work in Queensland* 


points out, is a great advance on the former three Experiment Stations of 
Queensland, which only catered for certain climatic conditions and soils in 
their neighbourhood. Meantime, the experiments on these are being con¬ 
tinued, but while interesting results have been obtained in the northern Station 
at Innisfail, those in the central district at Mackay and the southern at 
Bundaberg have been, as so often has been the case in the past, spoiled by 
drought or frost. 

Varietal trials have also been started on farms in each district. In the 
northern section 11 trials were laid down with SJ 4, a local seedling, of great 
promise for the northern part of the Queensland cane belt; in the central dis¬ 
trict, four trials were made with POJ 2714 in the Mackay area ; and in the 
southern, seven trials with canes for resistance to gumming, including some 
Co canes introduced recently, and which appear to be suited to these frost 
visited tracts. 

For general agricultural work and the direction of the test plots on the 
farms, the field staff has been strengthened to four, two for the north district, 
and one each for the central and south. The ideal at present held in view is, 
however, to further increase this number to six, each one in charge of a section 
of the cane belt where he can best bring to the notice of the farmers such 
results as have been obtained in the experimental work in their tract; and also 
superintend the trial plots in his area, and act as liaison officer between the 
farmers and the department, for information and the collection of data. 

Soil investigatiom,- As regards soil analyses, the policy of dealing with 
gtmeral samples sent in by indhadual farmers will be suspended ; and in future 
only such will be analysed as have been collected by the field officers after a 
detailed ins])ection of the farm or tract. Thus the control plots of 40 of the 
rnanurial trials have been sampled during the year. Soil acidity and lime 
requirement have received special attention in North Queensland, where the 
farmers have sho\ni great interest in the work, and a large number of tests 
have been made. The general principle guiding this analytical work seems 
to be gradually to collect sufficient data for a series of soil maps, which are 
to bo regional rather than confined to individual farms. When results are 
obtained as to the probable corrective, from the mamnial trials in any tract, 
they will be extended along these lines. As an example, the soil acidity and 
lime requirements of the soils in north Queensland are discussed. It is planned 
to make a series of analyses, say, one to ten acres over a limited area, and con- 
stnict a map whereby individual analyses will be unnecessary, and the map 
may be used for any cane farmer in the area. Such an area has been selected 
over two square miles at Innisfail, and if this method turns out a success it can 
be applied to any other tract where the response in the trials is definite enough. 

A complete study of the Queensland sugar soils and irrigation waters 
has been long contemplated, but held up for lack of a research officer : this 
will be immediately proceeded with now that one has been appointed. 
Further work is indicated on the effect of green manuring and trash, which 
has been almost entirely neglected, and also of by-products such as molasses 
and filter-press cake. 

Cane breeding appears to be impossible in the Central and Southern 
districts, because the canes rarely flower and when they do are sterile, and 
further, the temperature is too low for the young seedlings. This reminds one 
of the conditions in India, which have relegated the raising of seedlings to 
Coimbatore in the south, in place of the great sugar tract in the north. It is 
proposed to try sowing the fuzz raised in the northern district and even to 
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test the possibility of transporting flats of seedlings, and to explore their 
further growth by artificial heat. Cane breeding will be considered in the 
report which follows. 

Report of the work of the Northern Experiment Station at South Johnstone, 
by E. J. Barke, Chemist in charge. It is the rainfall at this station which 
first attracts attention, because there are occasionally floods which cause 
widespread damage. For the past nine years the average has been 126*99 in. 
a year, the annual amounts varying from 77*60 to 202*52 in. The average 
distribution, month by month, during this period has been (September to 
August) : 3*96, 2*55, 4*14, 10*51, 17*22, 22*66, 29*08, 15*02, 8*88, 6*44, 3*92, 
2*61. During the year under review there were 145*00 in. ,* the rainy period 
was shifted back one month, so that that of November was 13*26 instead of the 
usual 4*14 ; and during the months January to March the astonishing quan¬ 
tity of 101*05 in. fell. It might be thought that this excessive rainfall would 
re.sult in disastrous floods, but it is reported that “ with high temperatures 
ideal growing conditions were ex|>erienced.” 

The experiments conducted on the South Johnstone Station were seven in 
number during the year, together with a variety trial plot. The experiments 
wore of various ages, the principle being to plant canes and then ratoon 
them for two or three years, repeating the treatment for each < rop excepting 
in liming. The yields in canes and sugar are given for each year’s crop, and 
the average to dat ^ struck. Thus, where the current crop is second ratoons, 
the experiment is in its third year and the average is of three consecutive 
crops. The cane variety is the standard Badila and the land appears to be 
heavy acid alluvium. The plots ai’e cither single, or duplicated, or occasionally 
in triplicate. This method of growing plants and ratoons with repeated doses 
of the same fertilizers has some points of interest as we shall see. 

The fertilizer trial (3rd ratoons, single plots) comprised single doses of 
N, K, P, the mixture of all these, and a no manure plot. The mixture gave, in 
plant canes, the lowest yield of all, even lower than the no manure plot; but 
thereafter it took first 2 :>lace and gave the highest average. The single fertilizer 
plots fell off markedly after the first ratoons, becau.so of the absence of other 
j)lant food : the order in crop value was K, P, N, no manure. 

Cultivation and manurial exj)eriment, 650 lb. of mixed fertilizer and none, 
ordinary cultivation to 12 in. and sub-soiling added to 18 in, (Ist ratoons, 
single plots). Both the no manure and fertilized plots gave better yields with 
sub-soiling, w’hich is advantageous in this heavy alluvium. 

Liming, one and two tons of burnt lime and none (plots in duplicate, 
first ratoon croj)). The land was prepared with a green manuring crop which 
was dug in and rotted before the lime was spread and harrowed in. In the 
plant crop the yield was identical when one or two tons of lime were added, 
but a marked difference was seen in the ratoon crop. Lime was evidently 
needed, and it is suggested that the effect of the liming on the second ratoons 
may be of sj^ecial interest. The conclusion in hazarded that at least one ton of 
hme will be needed in every “ rotation ” (five years) on this heavy acid land. 
In another experiment just started, coral lime was used. The response has 
been small, though significant. 

Varietal trial (plant crop, randomized in triplicate). The varieties were 
Badila, SJ 3, SJ 4, &J 16, SJ 28 (local South Johnstone seedlings). In tonnage 
Ti ^ dominated, but was surpassed in commercial cane sugar by 

Badik : ‘ The results from this crop bear out our previous conclusions, that 
bJ 4 is a very promising variety, but, due to its lower c.c.s. value as compared 
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with Badila, we would recommend it as a cane for the poorer lands of North 
Queensland.” 

Seedling Canes ,—The raising of seedling canes commenced in 1921 at 
South Johnstone, and up to date some 40,000 have been raised, most of them 
by crossing tropical canes. A number of these seedlings yield a considerably 
higher amount of sugar per acre than the standard canes, but in general are 
disappointing in their resistance to disease. SJ 4 is one of the most promising, 
and at 12 months has yielded 9 tons of commercial sugar. During 1928 the 
following varieties were introduced from Java chiefly as breeding material : 
Kassoer, Glagah, POJ 2364, 2722, 2876,2940, DI 52, SW 3, SW 499, and Black 
Cheribon. The 1929 programme was seriously curtailed because of the large 
number of parents not flowering or having no viable pollen. Two methods 
are adopted on the station, planting parents in adjacent rows, and cutting 
the male inflorescences and treating them with sulphurous acid solution. 
Wliere there is a chance of foreign pollen interfering, the arrows are bagged. 

The Central Sugar Experiment Station, Mackay ,—It is not proposed to 
refer to the experimental work here, which was largely spoilt by unfavourable 
weather, but simply to give some idea of the rainfall, as compared with that at 
South Johnstone. The average rainfall for 28 years has been 64*40 in. ; but 
it is rather in its distribution than in its total quantity that it is at fault. 
The following are given as the average monthly falls during this period 
(September to August) : 1*96, 1*82, 3*0, 8*37, 15*18, 9*64, 10*59, 5*59, 3*21, 
2*57, 1*41, 1*06 — 64*40. In the year under report it is stated that no rain 
fell from 6th June until the 5th November. 

In the Sonthern Experiment Station at Bundaherg, there is a good deal less 
rain than at Mackay, and the severity of the frosts is greater. Durmg the 
15 months forming the growing season, from August, 1928, to October, 1929, 
there were 33*69 in. of rain and the past winter was the most severe since 
the institution of the station, and the successive sharp frosts did much damage 
to the cane, affecting both tonnage and quality.” From last year's report it 
appears that the rainfall varies a great deal from year to year, the extrcjnes 
given, since the founding of the station, being about 20 in. and 72 in. 

Work in the Ditdsion of Pathology, A. F. Bell. This woik is rapidly 
shainng itself, and the report is full of interesting matter. For obtaining 
disease-free planting material, surveys were carried out in 10 main districts. 
Such surveys, it is pointed out, are quite adequate for mosaic, Fiji disease and 
downy mildew ; but they are not satisfactory for leaf scald and gumming, 
where cantis, though si lowing no signs of disease during the growing period, 
may yet suffer heavily at maturity and during the dry period from September 
to November. With regard to these diseases, advice should only be given by 
a resident officer, who is acquainted with all the farms, and has had their 
canes continually under supervision throughout the year. On completion of 
the surveys, where desirable, lists will be prepared of farms suitable for the 
provision of seed. In addition circulars have been sent to the farmers at 
Beenleigh and Farleigh, with gumming and excessive mosaic, not to use their 
owm seed. Such advice is at present not always followed, and a somewhat 
remarkable case is given of independence or wrong headedness : one farmer 
was found using seed with 6-10 per cent, mosaic infection instead of his 
own disease-free cane, but explained that ” he believed in change of seed.” 

The following summary of these ten surveys will give some idea of the 
work of the division of Pathology, the smveys working down the cane belt 
from the middle north. 
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Giru (about 19® 8. lat.); 71 farms examined, showing a reasonable state of 
affairs : 69 free from major diseases, and of the remaining 12, 7 had downy 
mildew and 6 had mosaic, the cane affected being B 208. 

Lower Burdekin ; free except downy mildew on B 208. 

Proserj:)ine : red rot generally distributed, especially on HQ 426 ; 
downy mildew on two farms on B 208 : mosaic on the grassy banks of the river. 

Farleigh (about 21®S.) : the outstanding disease is mosaic and resistant 
varieties are called for : gumming on 16 farms, but only in the streak stage. 

Pleystowe : red rot and mosaic generally distributed but not severe : 
leaf scald in the Palinyrats section on HQ 426 which is susceptible to it, there¬ 
fore no seed should be obtained from this section : mosaic bad in some sections 
as at Gargett. 

Sarina : mosaic and red rot the only major diseases : the main problem is 
to j)revent diseased seed from entering the district. 

Bundaborg (25®S.) : mosaic all too common on the Bunieit river farms ; 
gumming continues to bo of paramount importance, and is so widesi)read that 
new varieties are called for which are found to be resistant to it. 

Maryborough : 196 farms inspected, Fiji disease found on 96 and mosaic 
on 113 : no definite improvement during the year, and apparently necessary to 
abandon D 1136 and 1900 Seedling. 

Bauple : mosaic lias decreased but there is still room for imjirovornent : 
gumming was found on 12 farms, chiefly on D 1135 and EK 29. The presence 
of gumming in the district is serious, as the climatic conditions indicate that 
losses owing to the disease may be as serious as in Bundaberg. 

Moreton (27°8.) : gumming is widespread in the district, but the more 
favourable climate and the greater jiroportion of the resistant variety Q 813 
make the situation better than in Bundaberg. Seed selection within the dis¬ 
trict is now prac^tically impossible, and resistant varieties are wanted to replace 
HQ 285, D 1135, and Badila. 

The author then jiroceeds to discu.ss the major diseases in succession. 

Gumming, —The main pathological problem of South Queensland, and 
slowly spreading to new localities. The damage was accentuated this year by 
the very dry spring (Bundaborg, August to October 0*77 : this dry jioriod 
appears to have extended throughout the cane belt; Mackay, as above, no 
rain from June 6th to November 5th, and South Johnstone 0*2 during Septem¬ 
ber and October). Efforts are now bt>ing concentrated on the development of 
resistant varieties. This work is however comj^licated by the fact that the 
growth in the variety plots must be continued till October, because of the late 
appearance of the disease, and this time of year is too late for planting. 

On taking over charge of the Division, Bell found that there was 
considerable uncertainty as to the relative resistance of varieties, because 
there were no data as to the length of time they had been in contact with the 
disease. Therefore a gumming resistance trial was planted with some new 
varieties added. Healthy seed was obtained of 18 varieties, but the plot was 
unfortunately ruined by heavy frosts in early July, when every cane was 
killed outright excepting those of Co 210, 213 and 227 and Uba, in which 
the percentage of death was low. In addition, these four varieties appeared 
to be unaffected by gumming. A “sweating ” test was applied to some 
40 dead canes of each variety. In all of them oozing of gum occurred, ex¬ 
cepting the three Coimbatore canes, Uba and BH 10, 12. While very 
unsatisfactory, this test suggests that the Coimbatore seedlings show sufficient 
resistance to gumming to be placed in the variety trials for yield, and a 
number of such have been laid out. 
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A number of varietie« growing in the nursery at Bingera were planted out 
in single plots of several rows and subjected to natural infection. The growing 
conditions were however comparatively favourable, and it was not to be 
expected that resistance in these plots would be maintained in the drier 
coimtry. The trial was concluded on October 25th, when a count was made of 
the percentage of dead canes in each variety. Yellow Caledonia, H 227 and 
M 56 had no deaths : M 189, Q 1098 and POJ 2714 showed from 1*5 to 4*6 per 
cent, of dead canes, while in NG 24 the percentage was 32, in EK 28, 50 and in 
Q 694, 70. From these data the conclusion was drawn that Yellow Caledonia 
and H 227 should prove resistant to gumming in the forest soils of Bingera, 
and they now require to be tested as to yield. M 65 has many things against 
it : almost every leaf had streaks, in other parts of the district the yet living 
canes oozed profusely, and this cane was rejected years ago because of its 
low density. 

In 1927 a single plot was planted of disease-free canes of eight SJ seed¬ 
lings, POJ 213 and POJ 2714 at Windermere and subjected to natural in¬ 
fection. The plot was harvested in November, 1928, and the apparently 
sound canes were then ])lanted on a larger scale, and the percentage of deaths 
ascertained in October, 1929. The results are given in a Table : for 1927 the 
jwcentage of dead canes, the })ercentage of oozing canes and that of apparently 
sound canos, for 1928 the percentage of deaths only. The resulting conclusion 
is that, with the ])ossible exception of POJ 213, none of these varieties can be 
grown in any locality where gumming exists in South Queensland. Four 
further ])lots with 65 varieties have been laid down during the current season. 

Fiji Disease ,—Generally distributed in Maryborough and Befmleigh 
districts, but outbreaks have been discovered during the year on farms 
supj)lying Moreton and Bingera mills (all these places are in the extreme soxith 
of Queensland). Bell expresses his opinion that this disease is the chief 
menace in the main sugar areas in North Queensland, and thinks that on 
that account it may be necessary to adopt drastic measures to obtain absolute 
control in Maryborough and Beenleigh. For the study of relative varietal 
resistance, two trials of 25 varieties have been laid down in Maryborough, 
where secondary S])read is rapid. 

Mosaic disease,— A case believed to be mosaic was observed in Uba at 
Foulden, Mackay. The symptoms were typical on all but the youngest 
fully developed leaf, and diagnosis was difficult. Three small outbreaks of 
mosaic were detected in the Cairns district and the diseased plants were rogued 
out in each instance. This disease constitutes a major problem in parts of 
Proserpine, Farleigh, Pleystowe, Bauple, Maryborough and Burnett River, 
and in these areas control merits more attention than it receives. Attempts 
are being made to determine varietal resistance and mosaic losses, and to 
repeat the recently reported leaf puncture transmission of mosaic in 
Porto Rico. 

Top rot and Spindle Top, The incidence of top rot was low in Lower 
Burdekin during the year, and little damage observed. But small plantings 
of POJ 2714 were badly diseased, suggesting that this variety may be quite 
susceptible to top rot. Top rot and spindle top (Sclerotium spp. ?) were much 
more in evidence in the far north than usual, believed to be due to the dry 
spring (September-October 0*2 in. at S. Johnstone), followed by intense and 
prolonged rainy season (133 in. November to March). 

Field observations indicate that these two diseases are only of economic 
importance when early growth is retarded by unfavorable conditions ; late 
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planting, late maniiring, especially with nitrogenous manures, close planting 
and overcrowding with large number of small canes, shallow planting, bad 
seed heads, highly acid soils, lack of particular plant foods, inadequate culti¬ 
vation, dry spring weather, and intense and prolonged rainy season. A 
detailed study of top rot, and possibly spindle top will be undertaken when 
Dobmeb returns to the Bureau. 

Sour Bot. —This disease has been prevalent in Lower Burdekin during the 
year, especially on HQ 426 and to less extent on EK 28 : it could be found on 
practically every field of the former during July and August. Bell thus 
describes this disease : “ The external symptoms are essentially similar to 
those of severe red rot, as in the case of red rot one or all of the sticks in a stool 
may be killed. Internally, a rot commences with a general yellowisli dis¬ 
coloration of the storage tissue, usually restricted to the upper part of the 
sten). The tissue gradually turns brown in colour, and a sour rot with a faint 
disagreeable odour is produced. The rotting extends outwards to the rind 
of the cane and may or may not extend into the base of the stick. Usually 
the extreme base of the cane, at least, is apparently healthy; later, the 
storage tissue becomes pithy and, finally, large longitudinal cavities are i^ro- 
duced. The discoloured portions of the stick are very brittle, even in the early 
stages. The disease is provisionally termed sour rot ; it appears to me to have 
much in common with the ‘ Bacteriosis ’ of Java.” 

All the cane affected was in need of irrigation and appeared to have passed 
maturity. The variety mainly' affected was HQ 426, generally considered to 
be a ten months’ cane but here grown for fourteen. 

Then follow a few notes on miscellaneous diseases seen, but at present of 
minor importance. Two new canes Co 281 and Co 290 received in March are 
growing in quarantine : preliminary tests in the West Indies indicate that the 
former is an early maturing cane. The Bbandes collection of Now Guinea 
canes, growing in quarantine in Sydney, was inspected : 124 varieties germin¬ 
ated and of these about one sixth are non-noble canes. Approximately 100 
of them were collected from regions visited before, so that a good many' 
duplicates may bo expected. Both mosaic and Fiji disease were re-introduced 
with this collection. 

Isolation plots, —Atherton tableland nursery scheme : the initial planting 
of Badila has been extended, and some distribution will be possible next year. 
Tully is in need of healthy seed cane because of the large amount of leaf scald, 
and the impossibility of selection on most farms : much of the damage attri¬ 
buted to grubs has been found to be really caused by this disease, amd a site 
is being sought for a nursery. 

The necessary equipment for the Pathology laboratory has been pur¬ 
chased, and it is expected that the new building will be ready for occupation 
on or about the first day in 1930. 

The Entomological Division is dealt with in three reports, one for each 
district, but there is not space to deal with them here ; and furthermore this 
division has been more frequently commented on than that of pathology in 
the past. Lastly, the Division of Mill technology, which is only at present 
in the mill inspection stage, is not in the province of the writer of this review. 

... C. A. B. 

Dutch Duties on Sugared Goods. —recent Dutch law has abolished the 
si^harge of 20 per cent, on the sugar excise which was instituted on behalf of the 
Sinking Fund. As a result, the specific Customs import duties on goods containing 
fiUgar have been reduced, as from May Ist. 
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The Experiment Station of the Java Sugar Industry. 

Some Account of the Organization and Work of a Model institution. 

By ARTHUR H. ROSENPELD. 

aeneral Secretary of the International Society of Sugar Cane Technologists. 

It is with something of a feeling of awe and veneration that the sugar 
cane technologist enters the grounds of that historical and yet decidedly con¬ 
temporaneous institution, the Experiment Station of the Java sugar industry, 
whose work has meant so much to the sugar industries of almost every cane¬ 
growing country on the globe ; and the words “ Proefstation Cost Java,” 
painted in large black letters on the immaculate white front of the main 
building of the Station, evoke fleeting visions of the many countries in which 
the POJ canes bred here have served as crusaders against insidious diseases 
and unfavourable natural conditions. 

Tlie Station is located within the city limits of the quaint and mixed 
Dutch and Javanese city of Pasoeroean, and is magnificently housed and 
equipped, as well as supplied with extensive experimental field facilities for 
the exceptionally wide range of investigations which it has imder way. 

Pasoeroean is situated about sixty miles southwest of Soerabaia, the most 
important port of Java, located on the north-east corner of that fertile island. 
Driving from Soerabaia to Pasoeroean, over splendid asphalt roads, one 
passes though ]»art of the extensive delta of Sidhoardjo, one of the best cane 
districts on the island, where magnificent fields of cane, almost exclusively 
POJ 2878 to-day, are seen growing to a height of 15 to 18 feet, and so well 
squared off and of such uniform growth that the tops would seem to have been 
gone over with hedge pruning shears were it not for the abundant flower heads 
so characteristic of this variety. 

The experiment station to-day is in reality an amalgamation of the 
East Java Experiment Station at Pasoeroean and the Experiment Station for 
Sugar Cane in West Java, which was formerly located in Pekalongan ; and 
its organization and administration really consist of three independent 
experiment stations, although these are to-day known as the Departments of 
Agriculture, Sugar Technology anti Engineering. There is no individual 
director of the amalgamated station, but a Board of Directors consisting of the 
director of, each of these departments. At present the Chairmanship of this 
Board is occupied by Professor E. C. von Pbitzelwitz van deb Horst, the 
director of the Engineering Department. Dr. V. J. Koningsbbkger is 
director of the Agricultural Department and Dr. E. P. Honig of the Techno¬ 
logical Department, while Mr. W. D. B. H. Mulder is Secretary of the Board. 
It was our privilege, upon arrival at Pasoeroean, to be met by all members of 
the Board and to be shovm by them through the various departments of the 
Station. 

Organization and Administration. 

The Experiment Station is the property of the society “ Experiment 
Station of the Java Sugar Industry,” which is, in turn, a sub-organization of 
the “ General Syndicate of Sugar Manufacturers in the Dutch East Indies 
with headquarters in Soerabaia. 

The Experiment Station Society was founded in 1907 and has its own 
governing board and financial resources, the president of the General Syndicate 
being ex-officio chairman of the Society, The resources of the Station-— 
and this is one of the interesting and pertinent details of the Station organi¬ 
zation—are obtained from a volimtary contribution of five guilders per gross 
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bouw (about one and three-quarter acres) actually devoted to cane, although 
in this gross acreage is included all land used for ditches, headlands and road¬ 
ways, Figuring roughly at about $1*20 per acre, the Station receives in this 
way for its exclusive use, and with prohibition for any other use, a yearly 
revenue of between $550,000 and $600,000. 

In order to stabilize the financial resources of the institution as much as 
possible, membership in the Society must be for periods of three years. In 
this way, the Experiment Station Board can always calculate its income fairly 
accurately for several years ahead and be able to lay out its work accordingly. 
Almost all of the 179 factories in Java are members of the Society. 

As is common knowledge, in the years 1883-84 the Java sugar industry 
passed through some such crisis as that from which the Louisiana industry is 
just emerging. The Java slump was caused both by the drop in sugar prices 
at that time and the s})read of the notorious Sereh Disease. As is so often the 
case, the proverbial ill wind produced some good, for, in the struggle for its 
very existence, the industry called for the aid of science in order that it might 
be better equipped for the severe competitive strife ahead of it. To be so 
equipped, a better and deeper insight into the various problems of cane culti¬ 
vation and sugar manufacture in their broadest sense is essential, and the 
realization of this fact led to the founding of the experiment stations in Java. 

It is probably not so well known that the first experiment station, which 
was established in 1885, was the Central Java Experiment Station at 
Semarang. The following year the West Java Station was established at 
Kagok, and only in 1887 was the famous East Java Experiment Station— 
POJ—at Pasoeroean fomided. The establishment of these several stations 
resulted from the efforts of independent sugar planters’ associations in their 
respective territories, as at that time the very rapid expansion of sugar cane 
planting and the enormous difficulties of communication made it almost im- 
jiossible to study the distinct problems and guide the industry from one central 
point. In 1893, however, the Central Java Station w^as closed, and the West 
Java Station moved to Pokalongan in 1900. 

In the early days of the Experiment Station, the main investigations were 
strictly agricultural ones, but gradually specialization in various directions 
began. The station at Pekalongan, up to the time of its fusion with the 
Pasoeroean station, always paid particular attention to manufacturing 
problems, while the Pasoeroean station was dedicated mostly to agi'icultural 
investigations. In 1905 a special Engineering Department was added to the 
Pekalongan station in West Java, as the need for more information on en¬ 
gineering problems began to make itself felt. In 1919 the Technological and 
Engineering Departments at Pekalongan were transferred to Semarang, and 
in 1924, when the stations were amalgamated, all departments were united 
at Pasoeroean. * 

When the Pasoeroean station was first established in 1887, it was housed 
in some abandoned gas works. It was only in 1904, or seventeen years after 
its establishment, that a special building was erected for the experiment 
station, that building having now become the centre of a constantly expanding 
complex of laboratory and office buildings. 

Although, as mentioned above, the operations of the sugar experiment 
station may be divided into three very distinct branches of agricxilture, 
technology and engineering, no definite lines of demarcation may be drawn 
between their duties and projects, this being especially true as regards the 
technological and engmeering departments. As will readily be seen, many 
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problems pertaining to sugar manufacture must be studied simultaneously 
from these two major aspects. 

Wherever the problem of joint projects presents itself, there is the closest 
co-operation between the respective departments, and smooth working in 
this way is, of course, facilitated since the centralization of all departments at 
Pasoeroean. The aim of all dei)artments, individually and collectively 
is the search for optimum conditions during every step of cultivation and 
manufacturing, beginning with the preparation of the soil and ending only 
with the final shipment of the sugar. 

Each director conducts his work independently, although the work of the 
Station is laid out by the three directors forming the Board. Each year the 
directors, after having consulted the advisers of the members (practically all 
of the large companies have their own technical advisers) can submit a working 
scheme to the chairman of the Society. This scheme is discussed at a meethig 
of the members, wiiich is held each December preceding the year to which 
the scheme refers. This programme gives a complete survey of the investi¬ 
gations and the work x)lanned in each department. At the end of each year, 
also, the Board of Directors reports on the work done during the year. The 
Cliairman of the Board of Directors, assiste<l by the Secretary, is at the head 
of the general service which governs the administration, library, archives and 
the museum, whicli is now in j>rocess of formation. 

Personnel. 

The permanent staff of tlio Experiment Station consists at present of 
about forty-five Europeans (Dutch), ten Chinese, and two hundred and fifty 
nat i VOS. In addition, fifteen Dutch local agents are employed in the Extension 
Service of the Agricultural Department. 

The Experiment Station has at Pasoeroean thirty-four modern homes 
for the European staff, and eight of the fifteen house'^ occupied by the local 
agents also belong to the Station. 

The entire staff is entitled to free local medical treatment, and the 
natives, in addition, receive their medicines gratis. 

. All of the Euro])eaiis receive a six months’ leave in Europe after five years’ 
service, on full salary and with transportation for themselves and families paid 
both ways. The European staff also has the privilege of a pension on a non- 
contributory basis. 

One of the interesting features of the Experiment Station organization— 
and one of the principal reasons why the Experiment Station can carry o ut 
such extensive work on even the large amomit of funds at its disposal—is the 
system of employing some two hundred and fifty natives in its work. As is 
well known, the Javanese native has an extremely limited earning capacity, 
due largely to the enormous population of the Island (Java is nearly the size 
of England or that of the State of Louisiana, and has a population at present 
of about 38,500,000) and an almost unlimited supply of the cheapest labour 
in the world upon which to draw. 

The natives, however, are quick and make very careful technical workers 
when properly trained. The Experiment Station starts off with boys of from 
twelve to fourteen years of age, paying them at first about two guilders per 
month, or eighty cents in U.S. money, and increasing their remuneration, 
if their work is satisfactory, at the rate of ©ne guilder, or forty cents, per month 
each year; hence, when one of these boys shows exceptional ability and renders 
good services for ten years, he will be drawing the magnificent salary of about 
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$5 per month, and carrying on work for which a European would have to be 
paid, at least, twenty times as much. 

The boys the first year are put mainly to cleaning up the laboratories and 
offices and washing glassware, so that they may learn how to liandle laboratory 
equipment. After a year or so, they may be put on crude balances, weighing 
out soil samples, etc. Later, they learn more careful weighing, how to take soil 
samples themselves, and are taught to make nitrogen, phosphoric acid, etc,, 
analyses, free-hand drawing, mechanical drafting and the structure and 
operation of machinery. 

Once the boys have become proficient in the laboratory, all determina¬ 
tions are made by them in duplicate, none of them knowing who is checking 
him. Tlie European staff has only to compare the different determinations, 
and, where the results do not check, have the same or a different set of boys 
repeat the analyses. In this manner an enormous number of determinations 
can be made and comjjlete soil surveys carried out from any angle, which would 
be impossible to carry on were a high-priced European staff necessary for their 
functioning. 

These boys are also taught to run the large number of automatic electri¬ 
cally-driven calculating machines with which the field service figures out the 
results from their thousands of field experiments, cornj)aring these with the 
factor of error in each case. 

The writer had the privilege of seeing a large number of plates which are 
being made by native boys for a weed manual which the Experiment Station 
is to publish in connection with its weed survey of the Island. In this case 
the botanist of the Experiment Station, of course, oversees the work of thesob 
native artists and sees that botanical details are j)erfect. When this work 
appears, it will contain absolutely correct natural size drawings of the flower 
and foliage of every weed known in Java, and will have been prepared at a 
cost of only a fraction of that involved had European artists and botanists 
been employed in its confection. 

The net result of this system is not only more extensive and more detailed 
investigations than would be possible under a normal cost system, but it relieves 
the heads of departments of almost all of the usually excessive detail work 
which is the lot of most heads of scientific departments and leaves them free 
for real constructive planning and genuine research work. 

Publications. 

The Experiment Station publishes a weekly periodical called the 
“ Archive of the Sugar Industry in the East Indies,** in which are given the 
working progi’amrne and results of the various projects as they are completed 
or brought to such a point that a report may be made. Another series is 
formed by what is known as the “ Mededeelingen *’ or the “ Communications 
of the Experiment Station,’* in which the statistics and the more detailed 
studies of the staff are reported. The Archief is the property of the General 
S 3 mdicate of Sugar Manufacturers, which conducts its administration. The 
editorial staff of these publications is assisted by a committee of editors, 
consisting of experts in the agricultural, technological, engineering and, alsb, 
economic domains of the sugar industry. 

In addition to the above publications, the Station publishes in mimeograph 
form the following periodicals which are sent free of charge to members and 
to such persons and institutions as are entitled to receive them ; “ Weather and 
Industry, in which are published data on rainfall, condition of the plantations 
and progress of field operations ; “ Seed Journal,” which affords to sellers of 
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seed the opportunity of offering their seed cane for sale. This industry, 
however, has been very much reduced by the almost universal adoption of the 
POJ 2878, the seed of which, when grown in the plains, seems to give just 
about as good results as when grown in the mountain gardens, something 
which was quite the reverse in the case of former standard canes, such as 
EK 28 and DI 62, practically all seed of which had to be grown in the mountain 
gardens and often by growers who dedicated all of their time and lands to this 
purpose. 

During the grinding season, the Station also publishes a “ Yield Report,’’ 
in which data are published on sugar yields per acre for each factory, and the 
famous “ Mutual Control Reports ’* which are a model in their field. 

The Station likewise publishes a “ Sunshine Record,** in which a survey is 
given of the percentage of simshine on a great number of estates in various 
districts of the Island. Finally, each of the three departments issues, when¬ 
ever desirable, circulars and short communications dealing with current agri- 
eultural, technological and engineering problems. 

The General Service. 

Besides conducting the administration of the Station in general, the 
handling and filing of correspondence, etc., the general office has the task of 
compilation of periodical yiekl and rainfall records and the typing or mimeo¬ 
graphing of all periodicals published by the Station. An idea of the exten¬ 
siveness of the mimeograph service alone may be had from the fact that in 
1928 more than 700,000 sheets were printed off. 

The library is one of the outstanding features of the Station, and is easily 
one of the best in the Tropics, containing more than 20,000 volumes. There 
are over 400 periodicals, of which about 160 come from practically all of the 
cane growing countries in the regular course of exchange with the Java Station 
publications. 

An interesting and efficient feature of the library administration is the 
publication monthly of a bulletin in which the newly received books and 
periodicals are listed, with the object of keeping the staff posted on recent 
acquisition. 

The periodicals are distributed amongst the members of the staff by use 
of a novel circulating library service composed of about 30 boxes, the contents 
of which are renewed each week. Around 176 periodicals are thus in constant 
circulation amongst the staff. The library is catalogued according to tiie 
Dewey Decimal System, and books are lent not only to members of the staff 
but to anyone working in the sugar industry. 

A further unusual and valuable feature of the library is its own book 
bindery, in which binding, cardboard and pasting work are carried on for 
the whole Experiment Station and its Extension Service. With the cheap and 
efficient labour of the native boys, the binding of the Station library is neatly 
and strongly done and at a cost not exceeding one-fourth to one-fifth that of 
doing similar work in the United States. 

The filing of correspondence and other references is given special attention, 
advisory letters issued by the Station, €tnd, in some cases, important letters 
received, being filed not under the name of the correspondent but mider the 
subject discussed therein. The object of this system is to furnish to the 
members of the staff a complete survey of the experiments and recommenda¬ 
tions of the Experiment Station as laid down in previous correspondence, an 
extremely useful feature when new advice is to be worked out. All letters are 
arranged chronologically in these files. 
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In the archives are also placed all reprints or separates and clippings 
containing information of value to the sugar industry. The olippinc: service is 
very extensive and detailed. In the archives one also finds catalogues, pros* 
pectuses, price lists, etc., of manufacturing and supply firms dealing in appara¬ 
tus or chemicals used in the sugar industry. 

As mentioned above, a museum is in course of organization to house a 
collection of preparations, samples of various sorts, control apparatus, 
machinery models, etc. It is designed to serve as a source of information to 
visitors and will be so arranged as to furnish a graphic picture of the develop¬ 
ment of the industry and the materials and appliances employed therein. A 
part of the front hall of the museum building is arranged as a lecture hsll 
and is furnished with projecting apparatus adapted for both slides and 
motion pictures. 

The Work op the Aorioultural Department. 

Space will not permit reviewing, even superficially, the extensive activities 
of the three main departments of the Station, but an attempt will be made to 
discuss briefly some of the salient features of the work of the Agricultural 
Department which is of most interest to the majority of us. 

Rather antithetically it may appear, the work of the remarkably useful 
Extension Service will be considered first. As mentioned above, the Station 
maintains 15 local agents, or representatives, in the various sugar districts, 
each of whom superintends a group of 10 to 20 factories, in the midst of which 
he lives. The organization of this extension service was made necessary on 
account of the fact that the sugar factories and plantations are scattered over 
a distance of around 450 miles, this making it evidently very difficult to 
study local circumstances closely from one common centre. The local agents 
not only keep very well informed of the latest results of work carried on at the 
central station but have a thorough knowledge of the work of each of the 
factories and their plantations in their districts. They make a study of all 
factors affecting production, give daily advice and superintend the experi¬ 
mental fields of the estates, thus forming a comiecting link between these and 
the main station. 

In their duties come, also, the local study of the various soil types and 
the preparation of soil maps as a result of these studies. 

The 15 sections allotted to the local agents are divided according to the 
boundaries of the old resid end eft, or districts, of the Island. In order that there 
may be as close a connexion as possible between the Agricultural Department 
and the local agents, two inspectors have general charge of the agents. These 
have their offices at the Experiment Station, where all the data collected by 
the local agents are studied and compared. It can readily be seen that, with 
such a well organized extension group of highly trained men, the extension 
service is in a position to offer consultations, give advice and collect and study 
data relating to every phase of cane culture from land preparation to harvest- 
Besides all this, the elctension service is of great value to the Agricultural 
Department in collecting information along any agricultural line. When any 
member of the personnel of the Agricultural Department desires information 
on some special topic, the extension service is in a position to supply the 
required data very quickly indeed. The local agents are all trained in the 
Agriculture Department at the Station before being sent to their posts. In 
most cases men appointed to these duties have their doctorates or are agricul¬ 
turists with a university education. 
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As regards the research work proper of the Agricultural Department, this 
consists mainly of complete study of the cane plant from the standpoints of 
botany, taxonomy, cytology, internal and external morphology and genetics, 
the breeding of new varieties, soil study and the drafting of agrogeological 
estate maps, a survey of the weed fauna of sugar cane soils, as related to soil 
types, the planning of field experiments in general, the determination of fer¬ 
tilization optima and of the best time of planting as well as the best spacing of 
the canes, the diseases and pests of sugar cane and the gathering of statistical 
data on sunshine, rainfall and production of the distinct varieties in each 
region. 

What is known as the Field Experiment Service has in its charge the study 
of all questions coimected with sugar cane cultivation through field experi¬ 
ments or plot tests. The number of these field experiments is astounding and is 
constantly on the increase. In 1928 153 factories co-o|)erated in field experi¬ 
ments and some 2400 distinct experiments were harvested. To date over 
22,000 such experiments have been brought to a conclusion. 

The experiments themselves are carried out by the factories under the 
advice of the Agricultural Department and remain imder the supervision of 
the Department until they are harvester!. The local agents control these 
experiments and send the results to the Experiment Station, where they are 
studied and checked up by the chief of the field experiment service for publi¬ 
cation or future reference. These results are recorded on card indices and 
the results of the fertilization experiments are further entered on the maps of 
the different estates. 

In 1928 .special attention was paid to fertilization experiments in con¬ 
nexion with the newly adopted POJ 2878 variety, around 1200 of the field 
experiments being devoted to determining the optimum dose of sulphate of 
ammonia, which is almost exclusively used as a source of nitrogen, for the 
“ wonder cane.” In connexion with POJ 2878 the usefulne.ss of the field 
experiment service is aptly illustrated by means of the enormous number of 
variety tests in which the newer varieties were compared with the old standard 
ones. The definite superiority of POJ 2878 was proved in such a short time 
that in the four years from 1926 to 1929 this variety has spread from 1 or 
2 per cent, of the Javanese cane area until it now covers 93 per cent, and will 
probably cover 98 per cent, of the cane grown for the 1930 crop. 

The Field Experiment Service considers that each experiment must be 
replicated at least ten times if reliable results are to be obtained, the checker¬ 
board test plot system being used in all experiments and each plot being har¬ 
vested and milled sej^arately. All averages are based on the theory of proba¬ 
bility which, of course, makes a lot of calculating work essential. For this 
purpose the Field Experiment Service has at its disposal a special calculating 
office where all computations in connexion with the field experiments are made, 
as well as other statistical work. As mentioned before, this office is under 
native direction, and the work is done with modem calculating machines, 
many of which are electrically driven. 

The section of Soil Survey and Research is splendidly housed in a series 
of rooms, eleven in number, partly surrounding an open-air laboratory where 
soil samples are unpacked, dried and prepared and where the water stills, 
agitators, etc., have been installed. One of the features of this section is a 
two-storey store-room for soil samples. Another is a drafting room for soil 
cartography, which is ideally planned for the work to be done, special atten¬ 
tion having been paid to light arrangements. The main work of this section 
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consists of soil and fertilizer analyses, study of existing new methods of soil 
research, agro-geological cartology and biological soil research. 

As a result of the extensive laboratory work and field experiments with 
soils and fertilizers, the Soil Survey and Research Department has arrived 
at the conclusion that only about 16 per cent, of the cane soils of Java need 
any phosphoric acid applications whatsoever, and, even on soil having a very 
limited phosphate content, application of this element does not always pay. 
Where the phosphate content approaches an established low value, field 
experiments are started to determine if artificial applications might give higher 
yields. Where such an experiment is started, a soil sample is always taken 
from the plot on which the experiment is laid out and forwarded to the 
Station for analysis in order to determine whether a correlation exists between 
the results of the field experiment and the phosphoric acid content of the soil 
extract. When it is considered that the Java sugar planters spend about 
$6,000,000 annually for sulphate of ammonia, it will be realized that general 
fertilizer analyses are very important. 

A description of the magnificently worked out system of soil mapj^iug 
and of the application of the Arrhenius Physiological method should be given 
in connexion with the work of the Soil Survey and Research Section, but the 
two physical limitations of time and space do not permit. The same applies 
to the excellent work of the entomological, cytological and cane-breeding 
sections, which is so extensive that a lengthy paper could well be devoted to 
each. Dr. Bbemer’s cytological researches at the Java Station are outstand¬ 
ing in this line of endeavour, and, while extremely tef‘hnical in nature, 
are clearing up many involved points in cane-breeding. 

And, last but by no means least, we can but mention the remarkable 
phytopathological experiments carried out at the Cheribon Station (which will 
imdoubtedly shortly be merged with the Pasoeroean group) for many years by 
its eminent directress. Miss Dr. G. Wilbrink, who retired just after the recent 
meetings of the International Society of Sugar Cane Technologists, but whose 
investigations and publications on sugar cane diseases are known wherever the 
sugar cane flourishes. Miss Wilbrink has been succeeded by another 
eminent Dutch woman of science. Miss Dr. P. C. Bolle, who has been 
assisting Miss Wilbrink for .several years and who, the writer feels sure, will 
carry on the work of her distinguished predecessor with renewed credit for 
herself and to the continued benefit of the sugar industry of Java in particular 
and of the sugar growing countries of the world in general. 


Java Molasses Data.— In the 178 fcustories operating in Java 791,868 metric 
tons of molasses were produced in 1929.^ Of this amount only 6*46 per cent, was sold 
in the hardened state; 13*66 was used for spirit manufacture in Java ; and 72*12 per 
cent, was exported by the Pxire Cane Molasses Co. Of the rest, 1*34 per cent, was 
burnt; 0*66 per cent, used for making caramel; and 2*49 per cent, was employed as 
fertilizer. 


Use or “ Salometer.” —^The Committee on Cl^fication of the South African 
Sugar Association recommend that as an increase in the lime salts during clarifi¬ 
cation is to be deprecated the^ adoption of the soap test as carried out in beet factories 
be adopted as a general routine. They recommend also the use of the “ Salometer ** 
or other el^trical apparatus^ for ash determinations by the conductivity method. ^ 
Committee did not feel justified in adopting a certain apparatus for the deter* 
mmation of colloids, nor instruments advertised for automatically controlling the 
hydrogen-ion concentration of juices in the factorv. 


« « ^ Pfoe/atcrfion mededeelingm, 1980. 

2 Sold by the Sugar Manufacturers’ Supply Co., Ltd., London. 



Fibre Board Manufacturiag Problems for Brazilian 
Stttfaur Factories. 

By Dr. FBEDSBIOO W. rSBISB. 


The unpleasant state of excess of production in the sugar industry has 
encouraged research to put to better use the resulting by-products, and 
among the.ideas advanced the applicability of bagasse as a building board 
raw material has caught the attention of some Brazilian industrials. 

As it is probable that such interest in the use of prepared bagasse some 
time or another condenses into enquiries about estimates, etc., reaching Euro¬ 
pean manufacturers of machineiy, it seems rather opportime to show the 
differences in economic bases as existent in Brazil compared with those in 
other sugar producing coimtries. 

There are now about 64,000 planters of cane in this country, the area 
' covered with cane being estimable as about 4360 sq. kms. (1680 sq. miles) 
and the amount of cane thereon at about 14 millions of tons. Sixty per cent, 
of these planters consume the crushed cane in their own homestead, e.g., as 
additional food for cattle—a very poor one at that—or as litter for stables, 
or even as repair material for roads and dams. Some 28 to 33 per cent. 
<leliver their cane to the big sugar mills in their vicinity ; the amount thus 
consumed may be estimated as about 9,800,000 tons. The balance between 
these amoimts and the above stated 14 millions of tons drops out of sight, 
being disposed of in refuse incinerators or garbage heaps in the greater cities 
throughout the interior. 

At the moment, 260 sugar factories are working in Brazil; to these go the 
above mentioned 9,800,000 tons of cane to be crushed. What becomes of 
the resulting bagasse ? Exactly 33 per cent, of all the factories supply their 
j)ower and heat requirements by burning bagasse alone—only a few cords of 
wood being brought in for the first few days of the campaign before a suitable 
bagasse reserve has accumulated—^but 67 per cent, of the factories have to 
buy heavy amounts of additional fuel—oil, fire-wood, coal—^for the simple 
reason that their boiler house efficiency and their evaporation, crystallization, 
and their steam transportation equipment are far below technically normal or 
satisfactory conditions. In short, out of those 67 per cent., about one-third 
needs from 6 to 10 per cent, of additional fuel, one-half buys 10 to 25 per cent., 
and the remainder need as much as 30 to 40 per cent, of extra fuel; thsre is 
no sugar factory which has a surplus of fibre to sell as building board raw 
material or to use it itself in an attached plants 

In Brazd, firewood nowadays costs about £2. 10s. to £3 per ton at the 
boiler house, British or U.S. coal about £1. 15s. to £2. 10s., crude oil about 
£4. 10s.; one ton of medium coal is equivalent in B.T.U.’s to 2*2 to 2*6 tons 
of good hardwood. At the present time no sugar manufacturer can reasonably 
think of replacing more of his bagasse by firewood (as has been suggested by 
the very enthusiastic national daily press), in order to obtain from it a price 
that would compensate for the difference between bagasse and firewood. 
If all details of the sugar mill were arranged so that the best thermal efficiency 
was guaranteed, then possibly the problem would be discussable, as the 
returns from surplus fibre-board (made at an adjoining factory) plus alcohol 
would allow for the greater expense for firewood—or other efficient fuel; 
but from this state of affairs the average Brazilian sugar industry is still far 
away. 

The only way to approach the building board manufacturing problem 
in Brazil for the time being would be the utilization of poor or worthless or 
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abandoned plantations or the different species of wild cane or fibrous stalks 
found everywhere. Here the problem of regular supply sufficient to feed a 
manufactury of economically good size has first to be solved, and far-reaching 
contracts with the owners of such cane have to be made, taking into account 
the numerous intrinsic considerations connected with delivery contracts in 
the interior of this country. (Where bagasse is sold, a price of Is. to Is. 2d. 
per ton is paid, but midoubtedly this price would no longer prevail when a 
bagasse-using plant of large daily capacity was in the market). A reasonable 
price for such raw material as mentioned cannot be stated, and very probably 
the industrialist would have to buy it on the spot, inducing the owner by 
m^'tayage-contracts or crop-partnerships on the cleared land. 

In some exceptional cases, a factory owner, possibly one of those who 
work great quantities of bought cane, or of those who hold big stretches of 
mortgaged land, might become convinced of the advisability to scrap his 
obsolete mill equipment and substitute for it a fibre-board aiad alcohol plant 
of modem efficiency; but these ceises are located so far up-comitry that 
transportation difficulties and the distances from constructors preclude 
profit, at least so long as the present customs tax on such material as bagasse 
building board is not increased. It is to be expected that the first industrialist 
who builds a factory of this kind in Brazil will file a petition with the Minister 
of Finance to get his product protected by an increase in the tariff tax for 
imported material of similar quality, and this increase, imdoubtedly granted 
as always has been the case for really new industries, will certainly allow 
the production of a national commodity at a profit. At present the customs 
tax permits one sq. ft. of board (U.S. product )—xe thick, 0*6 lb. per s(j. ft. 
—^to be laid on stock in Rio or Santos or S. Paulo at 2*4d., the selling price 
being somewhat about 4d. per sq. ft. in quantities from 1000 sq. ft. up. 

The import tax on machinery is figured as 3d. per kg. gross weight; 
for transportation of heavy machinery on rail it is safe to figure £2. 6s. per 
ton and 100 kms.; trained labour has to be paid for at the rate of 6s. to 10s. a 
day, technical aid at twice that rate. 

Near the sugar districts there is hardly any market for this commodity, 
the only likely ]:)urchasing centres being the few great cities along the coast 
or some twenty or thirty more important places in the interior at or near good 
roads. 

For Brazil there remains one important problem connected with fibre- 
board to be solved ; will bagasse fibre-board be immune from attacks of 
“ cupim,” the xylophagus insect which attacks even the hardest specimens of 
virgin forest wood ? Will it resist white ants ? Actual experience of use 
has been too short to allow a positive opinion ; at any rate it seems that special 
research work on this point is still missing in Brazil. 


SuoAB Reiinino in Sweden.— The Times Trade Supplement remarks that the 
Swedish sugar industry is based largely on the indigenous cultivation of sugar beet, 
though the large refineries generally have to use a certain amount of foreign raw sugar 
in order to meet the country’s requirements in refined. In normal years more than 
one million tons of beet are harvested, to supplement which only an insignificant 
quantity of imported raw sugar is necessary ; but owing to dumping by countries 
that are habitual exporters of raw sugars, to the current low prices on the world mar¬ 
kets, and also to inadequate tariff protwtion, beet cultivation is less remunerative 
than formerly and for the moment rather restricted. The Swedish public insists on a 
very high standard of quality of refined sugar (at least 99*96 per cent.). The 
factories are grouped imder two undertakings, one of which accounts for 90 per cent, 
of Sweden’s entire output. 
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Petree-Dorr Compoiuid Clarification 

As a Means of Removing Colloids from Cane Juices. 


In recent years it has become very clear to the sugar manufacturer that 
colloidal impurities interfere with the evaporation of the juice and to an even 
greater extent with the crystallization of the raw sugar, thereby noticeably 
increasing the sucrose losses in the molasses. Enough are retained in the 
molasses film still adhering to the crystals to constitute an only slightly less 
troublesome problem in the refinery. There their presence manifests itself 
both in the filtering and the decolorizing stages. They adversely affect the 
ultimate yield of refined sugar. 

Compound Clarification. 

The observation that compomid clarification, a modified form of double 
tlefecation employed in the Petree process, produced juices which were more 
easily worked, thereby relieving the load on filter-presses, evaporators and 
centrifugals, aiul from which a sugar of better refining qualities resulted, 
suggested that a more complete elimination of colloids was being obtained. 
This led the Carbohydrate Division of the United States Bureau of Chemistry 
and Soils to conduct an investigation of this subject in a Porto Rican sugar 
central. The results of this investigation are summarized in the accompany¬ 
ing table (Table IV of the investigation report) : 

Colloid Elimination Per Cent. Total Colloids. 


Clarified Juice 
Single Double 

Sample— defecation defecation 

No. 1 3-71 .. 7-42 

No. 2 26-60 .. 36-98 

No. 3 6-60 .. 22-32 

No. 4 11-67 .. 20-20 

Average . 11-86 .. 21-48 

Purity . 80-36 .. 81-38 


The investigators arrived at the following conclusion ; “ Table IV shows 
the average results from four complete experiments, all of which show the 
same tendency. An increased elimination of colloids as determined by the 
dye tost was obtained with double defecation. These results were substan¬ 
tiated by ultra-filtration in one instance, in which the reversible and irrevers¬ 
ible colloid contents of the double-defecated juice were found to be slightly 
lower than in the single-defecated juice. 

“ There was a greater rise in apparent purity in the double-defecated 
juice, and its general api)earance was also improved. This improvement is 
attributable, in a measure at least, to colloid elimination by the acid defecation 
of the secondary juices where the quantity of mud was proportionately large. 

“ The primary muds introduced into the slightly limed secondary raw 
juice gave a large volume of flocculated material which served to adsorb and 
carry down a considerable quantity of colloids.” 

Operation of Process. 

The modus operandi of compoimd clarification is as follows : The primary 
juice, together with the clarified “ secondary ” juice, is pumped through the 
primary juice heaters to the primary Dorr. From this primary clarifier about 
96 per cent, of the mixed juice leaves as clean clear juice at a temperature of 
209-212®F. The quantity of juice carried in the muds is therefor© small. 

The secondary juice, which contains the bulk of the gummy and colloidal 
bodies, is limed separately, and after being mixed with the settlings from the 
primary clarifier is pumped through the secondary juice heater to the secon- 
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dary Dorr. This mixture of the primary mud with the secondary juice results 
in the formation of a special granular, dense, and rapidly filtering mud, and 
requires only half the filter-press capacity necessary for open defecation. 

The colloids which are always present in greater amount in the juice 
expressed from the macerated bagasse than in the virgin cane juice, are by this 
means enveloped in the floes resulting from the treatment of the virgin juice 
and are thus eliminated to a larger extent than would otherwise be possible. 

Results. 

The high filtrability of the mud insures at all times a firm cake which 
readily separates from the cloths, thereby lengthening the life of the latter. 
Plate-and-frame replacements are reduced to a minimum, as it is no longer 
necessary to resoit to high pressures. Tlie press work is speeded up and the 
volume of mud in process is reduced, with a corresponding reduction of[loss of 



P-D COMPOUND clarification applied to I4ROLL MILL 

heat through radiation, undetermined loss of sucrose, poorly filled presses, and 
breaking cloths. The elimination of the usually dark filter-press juice im¬ 
proves the quality of sugar produced (especially when sulphited sugar for 
direct consumption is made). 

Without exception, every factory using compound clarification reports 
^ increased boiling-house efficiency number. Reduced sucrose losses at the 
filter-press station account in part for this increase, as does the lower viscosity 
of the molasses, due to more complete eUmination from the juice of gums, 
wax^, and other coUoid bodies. Cuban users of this process state that owing 
to the juices from the Dorr being cleaner and hotter, they can handle from 
« to 9 per c^t. more juice in their evaporators and vacuum pans than they 
had been able to handle previously when using open defecators. 


248 



Java Technical Notes. 


Activities of the Experiment Station. Archief voor de Suikerindustrie in 
Nederlandischdndie, 1930, 38, I, No. 3, 40-49. 

Each year the Experiment Station formulates its “ work-plan,*’ and for 
1930 under the heading of the Technical Division one finds the following : 
calibration and testing of manometers, indicators, thermometers, pyrometers, 
and water meters, sent in for examination ; repairing instruments that cannot 
be attended to by the factories ; compiling reports on questions concerning 
installations ; fortnightly publication of milling results and fuel control lists ; 
investigations concerning installations, aids, methods, etc., in factories and at 
the Experiment Station ; patent questions ; collaboration with the Editors 
of the Archief, and compilation of various technical reviews for periodicals. 
Under the heading of the Chemical Division are the following; analysis of 
samples of products, by-products and aids sent in by factories ; investigation 
of methods of analysis used in the sugar industry ; calibration and testing of 
flasks, weights, balances, polarimeters, etc. ; publication of reports on ques¬ 
tions concerning manufacture ; investigation of difficulties and irregularities 
arising in manufacture ; fortnightly editing of factory results; patent ques¬ 
tions; publication of the yearly reports; and collaboration in the editing of the 
Archief, In an appendix is set forth the advantages of abandoning the Mohr 
unit of volume at 17*5°C. now in use in Java factory laboratories in favour of 
the International unit in general use elsewhere, these being summarized as 
follows: the possibility of comparison with the results obtained in other coun¬ 
tries ; the use of the same system as the Experiment Station; and simpler 
temperature corrections in determining the Brix. A new table would have 
to be introduced giving the relationship between Brix and specific gravity 
according to the new method. This table has been calculated by the Experi¬ 
ment Station for true c.c, and a normal temperature of 27*6°C. from Plato’s 
data.^ This means that tables in use since before 1865 are abandoned, and 
tliat the so-called Moll’s tables must be altered. In fact the new (fourth) 
edition of these tables about to be published will give them on the basis of true 
c.c. and a normal temperature of 27*5°C. Another ai)pendix concerns the 
calculation of the recoverable sugar in juices, etc., which for faetory 
control should be calculated according to the formula :— 



- (B-8). 


in which r is the true purity of the factorj^ molasses, and B^and S the Brix 


and polarization respectively. 


Factory Control Returns for 1929. C. Sijlmans. Mededeelingen 1930 ; 

Proefstation voor de Java-Suikeri'ndustrie, 1-71. 

These very numerous data are presented in four tables. No. 1 gives 
figures for the five crops, 1925 to 1929, for the unknown lost pol. per cent, 
pol. of raw juice; the sucrose Brix purity of the molasses; and lastly the 
“ comparison figure ” of the Proefstation, this being compiled according to the 
two figures just mentioned. Table 2 gives the “ Technical and Effective 
Results ” for all factories for 1929, which are arranged in order according to 
the comparison figure of the Proefstation. Among the technical figures 
returned are ; pol. filter-press cake per cent, non-sugar of raw juice ; sucrose in 
molasses per cent, non-sugar raw juice; sucrose not obtained as crystal 
excluding unknown losses per cent, non-sugar of raw juice; ditto, but per 
100 pol. raw juice at 85° ; unkn own l ost pol. per cent. pol. raw juice; 

1 Published by tlie Physikalisch Technl^e Bdchsanstalt, 1^. 
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comparison figure of the P.S.; non-sugar in molasses per cent, non-sugar in 
raw juice ; ditto, per cent, non-sugar in clarified juice. “ Effective results ’* 
comprise the lost polarization per cent. pol. of cane : (a) in manufacture, 
{b) in the bagasse, and (c) total. Table 3 gives voluminous data for ; cane 
ground ; pol. introduced in raw juice, per cent, cane; polarization obtained in 
products and by-products, also unknown ; molasses obtained per cent, calcu¬ 
lated ; recoverable crystal per 100 primary juice ; obtained crystal per cent. 
C€me ; Winter rendement (crystal). Besides there are complete figures for raw 
juice; filter-press cake ; clarified juice and syrup, massecuites and molasses ; 
results are also given for pH values, acidities, and various analyses of the 
products. Table 4 gives the dimensions of the principal stations of the 
defecation, sulphitation and carbonatation factories. 

In his comments on the figures, the author points out a sucrose/Brix 
purity was reached by 11 factories, Delanggoe (carlx)natation) the lowest being 
29*5, and Blimbing (defecation) being next with 29*6 ; while the lowest sulphi¬ 
tation factory was Ngadiredjo with 31*1. On the other hand the factory hav¬ 
ing the highest purity molasses was Assembagoes (defecation), viz., 40*5 ; and 
there wore eight others higher than 38*0. Factories having a higher “ un¬ 
known crystal loss per 100 pol. raw juice ” than 4 numbered 14, one of these 
being Bandjaratma (sulphitation), which reached 6*2. On analysing the 
figiues for the technical and effective results, it is seen that these were less 
favourable in 1929 ; and that the rise in the losses noticed in 1928 has been 
continued. This for the greater part is the result of higher molasses losses 
and of higher unknown losses. Wliy the molasses shoukl be higher in purity 
during the past two years is difficult to say, but it may be due partly to the 
greater rate of grinding and to the varying composition of the non-sugars, 
which during 1928 and 1929 have shown in general a lower amount of reducing 
sugars per cent, non-sugars, though a higher ash content. As to the higher 
uiiknown losses, entrainment in the evaporators and pans as the result of the 
increased rate of working iiiay have had to do with this. 


Final Figukes eob the 1929 Milling Control. Mcdededingcn, 1930. 

Proefstatian i^oor de Jat^a-iSuikerindustrie, 

During 1929 altogether 179 factories took part- in the “ mutual control 
returns, and the results calculated by the P.S. are set forth in the numerous 
tables which comprise this rej)ort. In the first series of tables, factories are 
divided up into groups according to their milling ecjuipment; and in each of 
the groups the factories are arranged according to their “ lost juice per 100 of 
fibre.” A resume of those tables is given in the following figures, showing 
the averages for each of the groups :— 


1929 Campaign. 


Inatallatiun 

equipiuentR 

Only 3 mills . 

. 10 , 

(.^rusher and 3 mills ... 

. 7 . 

Only 4 mills . 

. 29 . 

Crusher and 4 mills ... 

. 39 . 

Only 5 mills . 

. 13 . 

Crusher and 6 mills ... 

. 23 . 

Total . 

. 189 ., 


Metric tons 


lAmt 

juice 

52 .. 

Extrac¬ 

tion 

920 

Maceration 
lH*r 100 
of ftbre 
.. 129 

cane i^er day 
cxcp. stoppag(>s 
basis of 

30 X 00 in. rolls. 
725 

49 .. 

92*9 

.. 132 

861 

42 . . 

‘94*2 

.. 140 

760 

39 .. 

94-8 

.. 147 

976 

33 .. 

95*6 

.. 146 

775 

33 .. 

95*6 

.. 139 

1052 

39 .. 

94*6 

.. 143 . 

919 
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Java Tachfiical Notaa< 


In regard to this lost juice figure, it is interesting to note that at 
Kedawoeng s.f. which has a milling installation of foiur mills and Nobel hot 
maceration carriers between the 2nd and the 3rd and between the 3rd and the 
4th, a lost juice factor as low as 21 was calculated, the extraction being 96*6. 
This result was distinctly better than that obtained at Koedjonmanis with its 
six mills, viz., 39 ; or at Tasikmadoe with a crusher and six mills, viz., 33. 
On the other hand, Toelangen with a shredder and five mills and one Nobel 
maceration carrier between the 4th and 5th mills showed a loss factor of 19. 
In other tables, various other data are returned including the following giving 
the average for all the factories : Primary juice, Brix, 19*7, Q.P., 86*1 ; last 
mill juice, pol. 3*3, Q.P., 77*1 ; pol. i>er 100 bagasse last miU, 3*0; water, ditto, 
44*8 ; mixing factor, 63-0 ; imbibition water (maceration), per 100 fibre, 143 ; 
undiluted juice in last bagasse per 100 fibre, 666 ; Brix-free cane water per 
100 bagasse, 22 ; pol. per 100 cane, 13*9 ; fibie, same basis, 12*7 ; undiluted 
raw juice i>er 100 of cane, 79*4 ; extraction, 94*6; and juice in bagasse 1 per 
oaiie fibre, 223. Other data recorded include ; Milling equipment and 
maceration method for each factory; weight of fibre (kg. per litre) passing 
through front and rear openings ; hydraulic pressure on top rollers ; measure¬ 
ments of the rollers ; mill settings ; etc. 

Particulabs of Methods of Workino in Defecation, Suephitation and 
Carbon ATATioN Factories in Java. C. Sijlmans. MededeeMngen, 
1930. Proefstation voor de JamSuikerinditstrie, 

In an apj>endix to the Factory Control Returns for 1929 are given brief 
particulars of any special methods that were in operation during the year 
mentioned, some selected here and there being as follows : Defecaticyiu —Hot 
liming ; continuous liming at boiling point; unsweetened press-cake macer¬ 
ated with water^; addition of phosphork* acid to the raw juice to assist 
subsiding ; B-rnassecuites boiled on a pied-de-cuite of molasses sugar 
]nigged with -syrup ; molasses sugar dissolved on the clarified juice sieve. 
t^ulphitcUion ,—Addition of lime and phosphoric acid to badly filtering 
muddy juice ; part of the C-sugar and the molasses sugar dissolved in 
clarified juice and returned to the sulj»hit 0 d syrup ; separate clarification of 
the secondary mill juice ; addition of “ Hyflo ” in the case of badly filtering 
muddy juice, using about 0’5 kg. per subsiding tank of 60hi. (1320 gall.); 
.syrup filtration over dooq followed by sulphitation ; molasses sugar pugged 
with syrup and the after-dried dissolved in the clarified juice ; C-sugar 
dissolved in clarified juice to 65° Brix, strained, and mixed with the 
filtered, unsulphured syrup, the after-dried molasses sugar being pxigged 
with syrup and used so far as possible for the C-massecuite ; cold raw 
juice pre-limed with 2 litres of milk-of-lime at 15 B6. per 1000 litres, 
follow^ by ordinary hot sulphitation ; molasses sugar dissolved in clarified 
juice, strained, and returned to the imsulphured syrup ; liming according to 
VAN DEB Jagt,* and sulphitation at 80°C., the result being more regular 
and more rapid, with good settling, low lime content, and cleaner evaporators ; 
clarified juice and syrup filtration with “ Hyflo,” (0*5 kg. per 100 Brix) the 
syrup being filtered without dilution using a pre-coat; syrup filtration accord¬ 
ing to Bach ; liming cold raw juice to about neutral reaction, using 4 litres as 
16°B4. per 1000 litres, heating to 75°C. and afterwards sulphiting in the ordin¬ 
ary way. Carbonat(xtion »—Single carbonatation ; remelted molasses sugar is 
submitted to a treatment with lime, phosphoric acid and “ Super-Cel,” and 
afterwards filtered through ” Carboraffin.”* the liquor being used in order to 
1 1.SJ., 1980,139. 8 Arehief, 1938,1,280. i JJSJ., 1929, 874,480. 
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build up pied-de-cuite; molasses sugar dissolved in clarified juice and returned 
to the imsulphured syrup; juice limed cold to a slightly acid reaction, heated 
to 05-7O®C., and afterwards carbonatated as usual, the result being better 
filtration. 


Loss OF Sugar in Milling, due to Micro-Organisms. A. P. Neeb« Archief^ 
1930, 38, No. 6, 92-109. 

One of the outstanding problems in cane sugar manufacture is the deter¬ 
mination of the extent of the loss of sugar during milling, and the discovery of 
some means of restricting such loss so far as possible. An attempt was made 
with the assistance of the E.S. to study this question. Preliminary tests 
showed the interior of apparently sound cane to contain micro-organisms, 
about twenty different ones being isolated, and brought into pure culture. 
Counts were made of the number of micro-organisms (excluding moulds) per 
c.c. present in the different juices, and figures of the following order were 
obtainerl : first mill juice, 1,500,000; fourth mill juice before washing down, 
5,000,000; and ditto, after washing down, 1,876,000. pH determinations 
were investigated as a possible means of indicating the degree of infection, 
but it was observed that all juices from first to last showed practically the 
same value, viz,, 5*2 to 6*4 pH before and after washing down the mills. On 
the other hand, it was found that titrations of the acidity (CaO i)er 100 of 
Brix) of mill juices and also maceration juices did afford some guide to the 
activity of micro-organisms. Another observation made to which emphasis 
is given concerned the fact that two milling tandems both consisting of a 
crusher and four mills gave remarkably different results so far as the fall of 
inirity from the first to fourth mill juice was concerned, thus : 

^ Q.P. Q.P. Dlff. Brix Pol. of 

, Ifit wiUl 4th mill erenct' 4tli mill Bagasse 

Brangkal sugar factory .. 86-6 .. 72*7 .. 13-9 .. 5-45 .. 2*70 

Gompolkrep sugar factory.. 86-7 .. 9M .. 5-7 .. 6*48 .. 3-38 

And this in spite of the fact that at Brangkal extra care had been taken 
always in the cleaning of the milling installation. It wa*s not possible to ex¬ 
plain the difference in the fall of purity of the two sets of juices, all the 
conditions in both being apjparently similar. Then the author goes on to 
point out that a means of obtaining some kind of indication of the loss of sugar 
caused by the activity of micro-organisms would be provided in a factor^' 
liaving t wo tandems. One would be extra well cleaned by being continuously 
steained during the whole of the test, lasting perhaps a few days. Moreover 
to this same miU one would apply hot maceration, and preferably a disinfec- 
t^t as formalin at the first mill. Nothing would be done in the way of cleaning 
the other tandem. Both tandems having ground the same cane, it would be 
easy at the end of the test to calculate the sugar content of the cane ground by 
the two tandems, a higher figure being shown in the case of the clean installa- 
j indication of the extent of the loss under such relative conditions 
w^ould thus be afforded by the two figures. 


CHABEINO OF SUGAB IN CeNTRIGOTALS BY SUPEBHEATED SteAM. W. C. 

Bedding. Arcfiief, 1930,88,1, No. 10, 266. 

In the “ Annual Report of the Experiment Station for the Year 1927 ” 
a of sugar char^ in the white sugar centrifugals of a carbonatation 
factoty was published, but the cause of this was not directly sought in the 
high temperature of the superheated steam used for covering the sugar. It 


1 IJSJ ., I9M>, 22?, 
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was explained that a small amount of oil had become decomposed in the live 
steam line at the high temperature to which it had been raised, which carbon 
mixed with some reduced particles of iron acted on the sugar as an oxygen 
carrier, thus decomposing it. Another case lately occurred in one of the 
factories of the Klattensche Cultuurmaatschappij, but to a less extent, causing 
only the grey colouring of the sugar; but some particulars of the case are 
here given regarding it, as it offers an insight into the cause of the phenomenon 
already noted. Under the microscope the sugar showed itself to be permeated 
with fine particles of carbon. At the time this greying of the sugar was ob¬ 
served, it was also noticed that the boiler-water contained sugar and priming 
had taken place, so that this water had passed over into the super-heater. In 
this case, therefore, the explanation is simple : Sugar from the boiler-water 
had become carbonized in the superheater, forming extremely fine carbon 
particles, which had been blown over into the centrifugals. Still, the possi¬ 
bility exists that boiler-water having a high oil content may exhibit this 
phenomenon on priming of the boilers as well as water containing sugar. Oil 
easily passes over with su])erheated steam, though a carbonization of lubrica¬ 
ting oil occurs in general at a higher temperature than with sugar. 

Sugar Content of Carbonatation Press Cake. J, W. Le Comte. 

Arc/iief, 1929, 87, IT. No. 53, 1107-1115. 

The present meth d of sampling ]3ros8-cake in carbonatation factories 
may lead to marked errors. Results are obtained which may be too 
high or too low, according to the direction which the probe has taken, 
whether it has penetrated the ])ortion of the cake lying against the water- 
frame, or that against the juice-frame. Many factories in Java now dump 
the iiress-cake into tanks or lorries, mix it up with water, and run it away to 
river or pond. According to the method of working here advised, the coolie- 
in-charge samples the thin paste from time to time, and sends the samples uj) 
to the laboratory. There the density is taken by a B6. spindle just as in 
the case of milk-of-lime, tlie dry substance corresponding to this density being 
obtained from a table ; whilst the sucrose content is calculated from the 
polarization of the filtered li(iuid. 

1929 Fuel Control Returns. Mededeelingen, 1930. Proejatation v^oor de 

Java^suikerhuhistrie, 

Data for eacli of the 173 factories taking part in this control are recorded, 
and following are some of the average figures given, for defecation and siilphi- 
tation factories respectively, these two figures expressing calories per kg. of 
cane : consumed, 623, 687 ; available in the bagasse, 604, 613 ; in the supple¬ 
mentary fuel required, 31, 77 ; in any bagasse left over, 12, 3 ; in cane trash, 
26, 78 ; in the dry steam, 335, 374. In another series of tables are recorded 
various other data, the averages for which for each factory work out as follows: 
cane groimd, metric tons, 138,795 ; calories per kg. of wet bagasse, 2485 ; 
calories per kg. dry bagasse, 4528 ; bagasse per 100 of cane, 24-7 ; raw juice 
per 100 of cane, 93*2 ; calories used per kg. cane, 661 ; steam per 100 of cane, 
64 ; kg. steam per sq. m. evaporating surface per stoking hour, 17 ; Brix 
raw juice, 16*8 ; Brix clarified juice, 17*2; and Brix evaporator syrup, 61*2. 
There are also tabulated the quantity of supplementary fuel in wood, cane 
trash, baled bagasse left over or from other factories, and .oil, molasses, etc., 
also the fuel stoked to locos, and the water used for washing and for sweetening 
off, which figures are not averaged. Water in bagasse averaged 44*8 with 
extremes of 52*3 and 37*1, the latter figure being for Djombang, where there 
are two Nobel hot maceration carriers working. Steam consumption per 100 
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of cane, the number of calorias in dry steam per kg. of cane ; and the steam 
production per sq. m. of evaporating surface per hour were all calculated with 
the weight of the boiler water os the principal figure, and the wide variations 
in the returns imder these headings are probably to be ascribed to faulty 
action of the water meters. On the average, the supplementary fuel necessary 
amoimted to 8 per 100 bagasse, so that the calorific value of the total fuel 
stoked would be this amount more than that of the total bagasse obtained. 
Regarding the composition of the extra fuel required for all the factories 
the year under review, this was : wood, 9-0; trash, 72*9; baled bagasse, 16*5; 
molasses, 1*6 ; etc.. 0*1 per cent. 


The Sugar Machinery Market in Mauritius.* 

Mauritius, with its 370,485 inliabitants, is virtually dependent for its 
economic existence on its sugar crop, and the bulk of private and public 
revenue is directly or indirec^tly S/Scribed to the industry. It is distinctly 
a one-crop country, despite the fact that some Mauritius hemp (also fibre) is 
raised and exported, as by value sugar accounts for about 98 per cent, of the 
annual ex})orts. 

Although the centralization of milling has been practised to some 
extent, the present organization of the industry is still considerably de¬ 
centralized. There were, in 1927, 193 sugar estates in the island. The cane 
acreage of those with mills totalled 55,645 and of those not so equipped 
40,286. All told, 140 mills, possessing some 35 crushers are at work. There 
are about 32 derricks in operation—most of them of American origin. Still, 
almost every year some of the small and unprofitable units are closed down, 
and at the end of 1928 there were 43 usines serving the industry as compared 
with 57 at the end of 1916. 

The usines are equipped with a variety of the basic elements of modem 
sugar production. Every one is equipped with electric light, and there are 76 
dynamos in use, with 30 suction gas engines, principally of German origin, also 
in operation. PJvery factory has installed centrifugals of the British type, 
the total number in operation being 777 in 1928. Quadruple evaporators 
easily lead in popularity, which, together with 198 vacuum pans, 809 crys¬ 
tallizers, and other equipment, meet the average demands. Bag filling and 
sewing machinery is installed in a number of factories, but in some instances 
hand sewing is carried on by low’-paid Indian labour. 

The principal equipment in operation in 1928 in the factories is enumer¬ 
ated below and will afford some idea of the extent of operation of the industry. 


Number of mills .. 

.. 140 

Number of vacuum pans .... 

198 

Number of usines .. 

.. 43 

Barometric Condensers .. 

35 

Derricks 

.. 32 

Evaporation plant .... 

t 43 

Crushers 

.. *35 

Economizers . 

47 

Boilers. 

.. 206 

Fascines (Water Coolers).. 

22 

Messchaert Bolls .. 

.. 195 

Defecators . 

65 

Juice-heaters.. 

.. 103 

Decanters . 

288 

Centrifugals .. 

.. 777 

Filter presses . 

62 

Crystallizers .. 

.. 809 1 



In connexion with the sale of machinery to the various estates, there is 
perhaps no more important fa ctor than that of proper representation. Owing 

1 Extracted from a Consular communl^tion in Commerce Reporti (Washlnston), 

* For 1926, t Total suifaca 842,000 sq; ft. 
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to the long establishment of most estates and their descent in the family line, 
there is a distinct leaning toward old engineering firms with which dealings 
have been maintained for years. In addition, there have sprung up machinery 
houses which are offshoots of estates and are owned and operated by relatives, 
and to these the estates concerned confine their business. On the whole, estate 
and factory owners and managers are conservative buyers and do not respond 
readily to innovations and new types of machinery, it being diffcult to in¬ 
fluence their purchases of replacement units that involve any radical changes 
over those with whicli they are already familiar. Several of the better-known 
manufacturers of sugar machinery have successfully augmented their distri¬ 
butors’ activities by sending out competent factory representatives period¬ 
ically, but, when such a procedure is followed it should be carefully determined 
as far as possible that the factory man will be favourably received by the 
average prospect in Mauritius. Branches of overseas firms, engineering 
houses, and general merchants afford the chief channels of distribution, all of 
which maintains stocks of parts and fiurnish the service absolutely essential 
to the successful maintenance of sales. 

Industrial machinery used in the sugar industry is predominately of 
British origin, w^ith Scotch manufacturers controlling a fair share of the 
market. An analysis of Mauritian imports of the principal items of sugar 
machinery for the past three years shows that, according to value, the United 
Kingdom’s shipments constitute 72 per cent, of the total imports. It should 
be remembered, however, that there is the possibility that both American and 
European machinery may to some extent be rei>resented in the United 
Kingdom’s total, througli indirect shipment, or agencies located in England 
and Scotlaiul. Nevertheless, the high percentage of trade indicates the 
tlominating posit ion held by the British producers of sugar machinery. The 
United States during the same i)eriod furnished only 7 per cent, by value 
of the total machinery imports, and its participation in the general trade by 
direct shipments was confined chiefly to derricks, centrifugals and “ other 
sugar-making machinery.” France did a fair business in juice-heaters, filter- 
presses, cane cutters, and “ other machinery,” but did not control the share of 
the sales one might expect in view of the fact that many of the factories and 
estates are owned by French people. Ciermau boilers have become increasing¬ 
ly pojiular in late years ; boilers, dynamos, and “ other machinery ” constitute 
a fair share of the sugar-machinery trade between Germany and Mauritius. 

In the face of present economic conditions in the island and the low ebb 
of sugar-estate earnings resulting from low prices there is little to encourage the 
manufacturer of sugar factory equipment and machinery. There is no doubt 
that the factories of Mauritius could, in many instances, advantageously 
undergo a fair amount of re-machining, but from all appearances the progress 
along such lines is likely to continue slowly. A substantial amount of the 
overhauling remains undone at present because ready capital is lacking. On 
the whole, conditions are not regarded as particulai-ly favourable for the 
increased sales of machinery and supplies, and extended credit is the basis of 
virtually all sales that are being made. 

SotTTH Afbican Production. —^According to the Standard Bank of South Africa, 
all raw and mill white producing factories in South Africa hod closed down by the end 
of March, and the final production figures for 1929-30 are given as just under 299,000 
tons, of which about 126,000 tons have been exerted. For the 11 months ended 
November imports of sugar from overseas totalled about 19,000 tons, valued at 
£229,(^0, compared with about 14,000 tons valued at £173,000 during the corres¬ 
ponding period of 1928. 
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Utilizing Frozen Beets. 

The Great Western Sugar Company, Colo., U.S.A. made an extended 
inquiry into the question of utilizing beets left frozen in the ground on com¬ 
pletion of the last harvest and campaign. Only two courses remained: 
(1) Feeding the beets to live stock ; (2) Ploughing the beets under. Experts 
were asked for their opinions. On feeding, the consensus was that the 
frozen beets while still in the ground could safely be pastured to all kinds of 
live stock which also were given hay or other roughage. For sheep and hogs, 
the beets can be pastured while still in the ground. This stock eats the tops 
and crowns. Under favourable conditions they also consume from three to 
four inches of the roots. For cattle, the favoured method is to plough out 
only sufficient of the frozen beets for the cattle to clean up in a few hours each 
day. Repeated alternate freezing and thawing of the beets causes decom¬ 
position and deterioration which makes them worthless as factory raw material. 
But this does not cause any poisonous products for feeding pur}) 08 e 8 , if the 
beets are fed carefully. The live stock should be pastured on the roots before 
they have time to spoil badly. For cattle feeding purposes, where it is i^lanned 
to plough out the beets as needed by the stock, this should be done if possible 
ijefore any danger of complete decay of the roots. 

If the roots are not fed and the farmer is left with the necessity of plough¬ 
ing the crop under, the beets should be cut up to the utmost degree feasible. 
Every reasonable effort should be made to leave as little of the beets in the 
ground as possible; and, next to that, where whole or substantial portions of 
the roots would have to be ploughed imder, thoroughly to double disc an<l cut 
up the upper part of the beets and mix them with the soil. After ploughing, 
it would be well to disc again to cut up the lower part of the beets which are 
turned up. Preparation of groimd containing frozen beets should commence 
at the earliest possible date, earty in March or sooner if soil conditions permit. 
The longer the beets are mixed with the soil and undergo decomposition, the 
better for the yield of the following crop if it can still be i)lanted timely. 
Thus handled, there seems to be no valid reason to believe that another beet 
crop might not be planted on such land, provided ihat the beets frozen in were 
not subject to disease, such as nematode or various kinds of rot. • On the other 
hand, if the beets for any reason cannot be cut up and turned under early for 
planting of another beet crop in good time, a crop of barley might be more 
advisable than another beet crop on this land. 


Cultivation Costs and Returns. 

In the Report of The Britisli Sugar Beet Society for 1929-30 it is remarked 
under this heading that : The cost of growing beet varies considerably, but it 
appears to be established that including reasonable transport and without 
credit for residuals, but including overhead charges, it should not exceed £18 
per The cost of producing 20 tons per acre is not necessarily greater 

+ 1 .. ^ profit at the same sugar content is obviously more 

than double. In this connexion it may be useful to point out that with the 
contmentel seed which has to be used at present it is not wise to go for large 
largest number of plants per acre compatible with proper oulti- 
Raveningham, was paid by the Cantley 

10 theM ‘I'® apart and singled to 

10 m. m the rows. Mr. Meai>, of Dunmow, has grown in 1928 and 1929 on the 
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same land 22J and 21 tons per acre containing 19 per cent, sugar, with rows 
18 in. apart and singled to 6 in. in the rows. Mr. Rankin, a strenuous advocate 
of wide drilling and singling, grew this year 13 tons per acre, whilst Mr. Ketley, 
last year’s Mewjon Cup winner, again grew 18J tons with closer spacing than last 
year. The Ministry of Agriculture advise about 18 in. between the drills by 
9 in. in the rows. Cambridge University Department of Agriculture, in their 
report issued in 1929, state that narrow sowings show an average net profit of 
approximately £2 per acre over wide drills. Bristol University say : “ Eveiy 
effort should be made to get the rows as close together as is consistent with ease 
of interculture.” Harper Adams Agricultural College and the Norfolk Agri¬ 
cultural Station indicate 18 in. by 10 in. as probably the best prcujticable 
spacing. Kirton Agricultural Institute’s Report states that “ Narrow drilling, 
say, 16 in. to 18 in. apart, will give better results than wide drilling. Plants 
should be singled to 9 in. apart.” 

Yorkshire Trials.^ 

A further series of trials under the Ministry of Agriculture Scheme of 
Sugar Beet Investigations was laid down in Yorkshire on similar lines to those 
which were conducted during 1927 and 1928.* Weather conditions during 
1929 were on the whole favourable. Cood seed beds were obtained after the 
severe frost, and germination was in most cases regular. Despite the prolonged 
<lrought it was only on the lighter and thinner soils that the crop suffered 
severely. Black Aphis (Aphis runicis) was again responsible for much 
damage as was also the Mangel Blister Fly (Pegomya betae). The results 
obtained generally serv’^e to confirm those obtained during the two previous 
seasons. 

The “ Width of Rows ” investigations conducted during the three seasons 
are in favour of the narrower rows. For practical purposes rows of 20 in. 
width which allow of efficient cultivation without undue damage to the plants 
appear to be most suitable. The ” Quantity of Nitrogen ” investigations have 
each season indicate<l that a definite increase in the yield of beet per acre can 
be obtained for extra nitrogen applied, up to as much as 4 cwt. per acre of 
suljdiate of ammonia, the maximum amount used in the 1927 investigations. 
No effect on the sugar content has been noted and although the yield of tops 
has been increased with the extra nitrogen, this has not been out of proportion 
to the increase in the yield of beet. 

The “ Time of Application of Nitrogen ” investigations carried out this 
season point to the desirability of applying all the nitrogen at the time of 
soMung. The results of the three years’ trials, although not conclusive, do not 
indicate that there is any advantage to bo gained by withholding half the 
nitrogen imtil after singling. Only in two of the thirteen investigations con- 
<iucted in the three years were the heaviest yields obtained by withholding all 
the nitrogenous dressing until after singling. Regarding the variety trials, 
there was lack of agreement between the different centres €is to those giving the 
highest sugar content and the highest yield per acre. On the other hand there 
was close agreement between the centres as to the percentage of “ bolters ” 
in the different varieties. In order of merit according to freedom from bolters, 
the following results were obtained at Fulford : Marster’s Pedigree, Johnson’s 
Improved ; P. Kuhn ; Carton Kulm ; Delitzscher ; Kleinwanzleben, Schreiber, 
Dippe, Horning, Braune Elite, Mette, and Stmbe. 

I BftUetin No. ; published by the U nlverslty of Leeds and the Yorkshlio Council for Agrindtural 

Education, 1929. 2 See 1929,616. 
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MlSCELIiANEOUS. 

Some German RemUa. — Hekmann Babtels^ presents a thesis on various 
field tests made by him near Gutschdorf, Silesia, where on mild, humus loam 
with sand below a period of growth of 160 to 166 days was established. Good 
esults were obtained with spacings of 26 X 20 cms. (10 X 8 in.) and 37*6 X 
26*7 cms. (141 X lOJin.) but increasing the area per plant beyond 1600 sq. cms. 
(232 sq. in.) is not recommended for East Germany, otherwise yield, sugar 
content and juice purity are all adversely affected. In the man\iring tests 
carried out, sulphate of ammonia gave uniformly favourable effects on good 
soils rich in lime and in humus. Natural and synthetic nitrate of soda had 
about equal values, the optimum dose being found to be about 4 dz./ha. (3cwt. 
per acre) but heavy doses of any form of nitrogen caused a considerable 
deterioration in the quality of the crop. Potash showed favourable effects on 
sugar formation, even with soils having a good content of K*0. Lastly, it was 
noticed that amide nitrogen in the form of urea acted adversely both on yield 
and on quality. Beet Seed Trials, —^Extensive field tests are made annually in 
France by E. Saili^ard, Chemist to the Syndicate of Sugar Manufacturers of 
Paris, and these are given a good deal of attention by reason of the care and 
impartiality with which they are conducted. In the latest reported,* 13 
varieties were examined, and the four more important in each of the throe 
series of trials, the average of 10 fields, were as follows : Sucrose content ; 
Kulm, 18*13 ; Dippe W. I., 18*09 ; S4bline, 17*98 ; Hilleshog, 17*86. Yield of 
roots, kg. per hectare ; Vilmorin B., 33*975 ; Buszczynski, 33*820 ; Rabbethge 
& Giesecke N., 33*016 ; Dippe, W. I., 32*670. Sugar, kilos per hectare : 
Vilmorin B., 5*952 ; Buszczynski, 5*916 ; Dippe, W. I., 5*909 ; Babbethge & 
Giesecke N., 6*876. In these results there is a certain amount of variation in 
regard to sugar content among the 13 varieties, viz., from 18*13 to 17*01 ; 
but in kilos of sugar per hectare the differences are small amongst the first six 
varieties. Kuhn and S6bline, which were 1st and 4th in sugar content, 
take only the tenth and eleventh places in kilos of sugar })er hectare. 
Shelling Beet Seed, —^After a very full review of the literature on this 
matter, V. Stbhik and Fr, Neuwerth,* give the results of some of their 
observations. Removal of the hull of beet seed does not in general appreci¬ 
ably improve the germinating power, excepting in the case of hard-shelled 
varieties. It does not at any rate prevent Phoma, It is concluded that 
modern beet selection is capable of correcting nature in the direction of 
improving the germinating power. Soil Examination Methods, —Insufficient 
work has been done on comparing the Mitscherlich and Neubaueb methods 
of estimating the nutrient content of the soil. Jos. Pazleb,* in making a 
comparative examination with 50 samples found with PgOj by the two methods 
a generally good agreement. With a large content of CaCOg, however, the 
Neubaueb ^owed relatively lower results, especially with poor soils. K 2 O 
examinations gave relatively loss satisfactory results, the Neubaueb being 
here the higher. Only with rich soils did the two methods give the same 
results* Clay has an important effect on the results : when this constituent 
was high, the Neubaueb gave higher results than the Mitscheblich ; while 
when large amounts of CaC 03 were present at the same time the results were 
double. 

1 Zeitsch, Ver. detU. Zuclberind,, 1029, 79, 558-500. 
a Suppl, Oirc. hebd,, No. 2182 of 1080. 

• ZeUsoh, Z^uckarind, Czechoslav., 1980, 54, No. 24,266-272 
* mi,, 1030, 54, No. 16,153-170. 
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Beet vaecvkir bundles .—^The cross-section of a beetroot shows concentric 
rings, which denote the vascular bundles of the vegetable tissue. Wychinski 
and others have found that as the number of these rings increases, the sugar 
content also rises ; while V. Babtos and V. Stehxjb: in 1922 have examined 
siloed roots to ascertain the significance of the rings from the selection point of 
view. An account of this work is now presented.^ It appears from their 
results that between the number of the rings, the size of the root, and the 
amount of sugar produced there exists a certain relationship. Further,, 
that although the sugar content of the root rises with the number of rings, 
this is only so up to 13 to 14 (measured at the thickest part of the root ); 
above this number it falls, the sugar content of roots of the 14 to 16-ring 

group being smaller. Fodder beets 
have only 6 to 7 rings. Groups 
having the greatest number of 
vascular bundle rings contain indi¬ 
viduals having the longest vegeta¬ 
tion period, i.e., late ripening roots. 
A question investigated is the effect 
of other factors, e.g., the soil, 
nourishment, weather, and length 
of vegetation. Data obtained on 
this indicate the effect of these 
factors on the number of the rings 
to be small. Nor does the size 
of the root make a difierence. 
VrviiSN* has already recommended 
the number of the rings as an 
important factor m selection, 
though unfortunately this means 
demolishing the root, since it has to be cut through at the widest point. It 
also clearly follows from these tests carried out at the Seed Selection Station 
at Semcice by the author, Dr. V. Babtos, who ia director there, that the largest 
number of rings corresponds with the greatest number of leaves, and also the 
greatest weight of leaves. 



Yield Formulae .—Some yield formulae calculated by Kazimierz 
Smolenski, Director of the Central Laboratory for the Sugar Industry of 
Poland, Warsaw, were reported recently*; and these are now published in 
somewhat more detail.* (1) When the factory produces only white sugar, the 
yield of white sugar is : Wb = (c — Si) ) 1 — otK ); while the rendement in 

molasses is ; tw- = -^- . (2) When the factory produces 

, _ 100 (c—«i) (1 — oK) 

only raw sugar, the yield of raw sugar is; Ws = - — -; 


while the yield of molasses from such a factory is m 


100 (0— si) (K — 1) 

KB^ 


M — ^-LjI . ( 3) When on the other hand the factory turns out at 

Bd 

the same time both white and raw sugars, then the yield of white sugar will 


1 ZeUteh. ZuokeHnd. CtttOmhv., 1930, S4, Ko. 26,289-296. ^ 
e ** Saoohaiogenie: Seleetlon de la betterave A more **; BuU. A§toe. Chim. Suer., 1920-21,38. 
8 XBJ., 1920, 86. ^ Prace Oentralneso LaboraU*yim Cukroumte^ego^ 1926-27, 840-860. 
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be : F 6 = 


100 JS;(c —«i) (1 — olK) 


; and the yield of raw sugar will be 


Ws = 

100 (c 


lOOJE? + Bd 

100 (c “y . ^hile the yield of molasses will be : 

1 — uK 


lOOE + Bd 


m =- 


■s^)(K+ 1)1 


KB. 


100 E + led' 


(IOOjK -f ^^a)]- In these formulae 


the letters denote the following : c, sucrose content of the cossettes ; sugar 

100 — 

losses up to boiling the 1 st massecuite ; at =-* 

9^1 


; Qi, purity of th.^ 1 st 


massecuite (nett, without return of the run-offs); K = , 77 “-; Qt* purity 

luu — q^ 

of the molasses; B 2 , Brix of the molasses; Ed, yield of raw sugar; 

polarization of the raw sugar ; and E, ratio between the yield of white 
and of raw sugar. 


Minua-stigars ,—Whether the dry period occurring during 1929 was one 
of the causes of beet polarizing higher than the truth is a question lately posed 
by J. Zameron, a French chemist of repute.^ He had observed since the 
commencement of that campaign, a serious difference between the direct 
polarization of the roots and their actual sucrose content as determined by 
the Herzfeld-Creydt and Cjlerget methods. Thus from October 20th to 
November 9 th he had found the following average figures : direct polarization, 
15*86 ; Herzfeld-Creydt, 14-77 ; and Clerget. 15-08 per cent., from which 
one would conclude that levo-rotatory substances, so-called minus-sugars, must 
have been entering manufacture to the amount of 0-7 to 1*0 per cent, of the 
beet. In fact this loss had been observed also by a number of manufacturers, 
who may later (if not for the 1929 season) make it the reason for the insertion 
of a special clause in beet purchasing contracts, seeing that after all it is the 
actual sugar in the roots that is of interest, and not their polarization. Here 
are some of the figures published by Mr. Zameron in support of his obser¬ 
vations :— 


MaMal 

Aqueous 

Digestion 

85''-90'JC. 

Alcoholic 

Digestion 

Sucrose 

Herzfeld- 

Creydt 

Sucrose 

by 

Olerget 

Ruflinosc 

by 

Creydt. 

Beets, Oct. 20th, 1929.. 

16*70 

— 

14*475 .. 

14-77 . . 

0*66 

„ (lhr.,76»0.) .. 

16-20 

.. 16-50 . . 

— 

— 

— 

„ Oot. 22nd, 1920 

16-30 

.. — 

16-08 . . 

16*61 .. 

0-65 

„ (1 hr., 76°C.) .. 

15-40 

.. 14-60 .. 

— 

— 

— 

„ Nov. 8th, 1929 .. 

16*60 

.. — 

16*03 .. 

16*04 .. 

0*25 

„ Nov. 9th, 1929 .. 

16*60 

— 

14*97 .. 

16*03 .. 

0-34 

Beet Juice, 1929 .... 

16-70 

— 

16-02 .. 

16*08 .. 

— 

ff fP ft 

17 00 

.. 

16-66 .. 

16*76 .. 

0-12 

Presh Cossettes, 1929 .. 

16-86 

.. — 

14*77 .. 

15*08 .. 

0-59 

Molasses,^ Oct., 1929 .. 

49*30 

— 

47*86 .. 

48*25 .. 

1-30 

»» ft ft 

49*20 

.. — 

47*17 .. 

47*71 .. 

1*10 

ft ft ft 

48*90 

— 

47*38 .. 

48*09 .. 

0-82 

ft ft ft • • 

61*00 

— 

48*19 .. 

48*64 .. 

1*62 

»» ft ft • • 

60*80 

— 

49*02 .. 

49*12 .. 

0-96 

HeiVa crystallizing process.- 

—Articles have appeared lately in the 

German 

technical press discussing the conditions which should obtain when water is 


added to after-product massecuite for the removal of its fine grain. But 
P. TCtthle pointa out that it i s much more important to know how one can 

1 BvUdin de VAMOcUOim det Chimittes de SucerU, 1930, 47, No. 1, 40-41. 

2 Reducing sugaiB content, 0*49 per cent. 
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Beet Factory Tectinlcal Notes. 


avoid the formation of fine grain altogether.^ His factory, Wagh&usel i. B,, 
Germany, during the past two years haa operated the Heil process,* which is 
said to give massocuites containing only well-formed, sharp crystals. In one 
of the two methods of boiling used, grain is formed from the green syrup, and 
this is purged through with a 60®Brix syrup of the next higher purity. The 
strike is finished off with the initial syrup, and let down with 6-7 per cent, of 


tkWM VACKWf. 



water into the crj^stallizing apparatus sketched herewith. It consists actually of 
foiu' crystallizers 1, 2, 3, and 4 (x)rovided with stirrers), connected by cooling 
channels x^ and Xz so as to form a battery, each crystallizer being divided 
up by ])artitions, S, S. The massecuite enters crystallizer 1, and passes 
successively to crystallizers 2, 3 and 4, each fresh lot pushing the previous 
one before it, any mixing of the two being almost impossible. Some cooling 
takes ]>laee when the niassecuite is passing over from one crystallizer to the 
next, this raising the siipersaturation of the mother-syrup, so that when the 
mass has arrived in the next crystallizer it has time and opportunity to crys¬ 
tallize out as far as ])urity and concentration will permit. Altogether the 
duration of stirring is about two days. Finally the mass arrives in crystallizer 
4, from whence it is drop]>ed to the centrifugals at 50-52®C. Any water addi¬ 
tion is ([uite unnecessary, and the rnolassses thrown ofi has a purity of at least 
60*^. An after-i)roduct sugar which is loose and on w^ashing gives a hctuor of 
98*5 to 99° purity is thus obtained. 

tSugar in press-cake .—Researches have been described on the determin¬ 
ation of sugar ill the press-cake of Dr. Claassen's factory at Dormagen, 
Germany, according to which a remarkable difference wan observed in the 
results found (a) by the ordinary method, and (b) by boiling out the sugar 
using plenty of water. A very much greater content of sugar was found by 
the second method.* This difference was explained to be due to the presence 
in the Dormagen cake of colloidal particles enclosing the sugar, the total 
amount of w'hicli sugar could only be liberated by heating up with an excess 
of water.* Now it is mentioned by Dr. O. Spengler, the Director of the In- 
statute for the Sugar Industry, Berlin,* that the press-cakes of 20 German 
factories were examined by the two methods, but that only in two was more 
sugar to be found by the boiling-out method, and then nothing like so much 
as at Dormagen. There, however, the press-cake appears to be of a special 
nature, owing to the mode of clarification followed. In the same article 
imder review Dr. Spengler describes tentatively a general method which he 
has worked out for the determination of sugar in press-cake which is expected 
to give reliable results under all conditions. It consists in the following pro¬ 
cedure : 63 grms. of the cake imder examination is placed in a clean, dry nickel 
flask provided with a cork covered with tin-foil; or a wide-necked bottle with a 
tight-fitting glass stopper can also be used, though it is liable to break later 
when cooling. Either vessel is placed in a water-bath of 86-90°C., closed edter 
a minute, and allowed to remain in the bath for an hour. At the end of this 
time, 177 c.c. of ammonium nitrate solution are added, the contents stirred with 
a glass rod until the cake is homo geneo us ly distributed. Last ly the vessel is 

^ ^ 198-199. 2 192i>. 446, 666. 

5 I.SJ„ 1930 . 204 . ‘ I.SJ., 1929 , 225 . 440 , 678 . 

» Zeitsch. Ver deut Zuckmnd., 1930 , 80 , 69 - 80 . 
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placed in a cold bath and the polarization taken. It is of coui’se necessary to 
determine the dry aiibst^ce of the cake beforehand, and to apply the corres¬ 
ponding correction. 

Dutch factory data .—Beet sugar factories in Holland take part in a rigid 
scheme of mutual chemical control, and the figures extracted by C. W. 
SoHONEBAUM from recent returns to the A.T.V. concerning data for raw and 
thin-juices, thick-juice and molasses are of general interest :— 


Baw Juice Clariflod Juice Thick Juice 
1929 1928 1929 1928 1929 1928 


Molasses 
1929 1928 


Purity .90-25.. 90-66.. 93-36.. 93-94.. 93-60.. 94-00.. 61-36.. 61-29 

AshperlOOBrix .... 2-60 2-49.. 2-23.. 2-13.. 2-22.. 2-06.. 12-68.. 13-04 

Sugar per 1 of Ash .. 36-10.. 36-41.. 41-86.. 44-10.. 42-12.. 45*63.. 4-88.. 4-70 
Sugar per of 1 organic 

non-sugar. 12-45.. 13-23.. 21-12.. 23-90.. 21-86.. 23-86.. 2-36.. 2-43 

Organic non-sugar per 

lofAsli. 2*90.. 2-76.. 1*98.. 1-89.. 1-93.. 1-91.. 2-07.. 1-97 


During the two years under consideration (actually in the original 
article the figures go back to the 1923 campaign) the sucrose content of the 
slices were: 1929, 16-94 ; and 1928, 17-69 per cent. Using the data of the above 
table, the following are the amounts of total non-sugar, ash, and organic 
non-sugar removed in the clarification for the same two years. 



Total Non-Sufitar. 

Ash Or&anic Non-Sugar 


1929 

1928 

1929 

1928 

1929 

1928 

Per 100 Brix in raw juice. 

. 3-10.. 

3-49.. 

0*27. . 

. 0-43.. 

2-83.. 

3-06 

Per 100 Pol. in raw juice. 

. 3-44.. 

3-84.. 

0-30.. 

. 0-47.. 

3-14.. 

3-37 

Percentage . 

.31-80.. 

37-40.. 

10-80.. 

17-30.. 

39-20.. 

44-70 


Miscelijlneous. 

Mechanical delays .—At the Mitchell factory, of the Great Western Sugar 
Co., Cal., dining the 1929 campaign there was a total of 13 hours and 35 
minutes “ mechanical delays,” of which 12 homs and 6 minutes resulted 
from the high sewer backing up in the elevator pit, and 32 minutes testing 
engine governors, which loaves 58 rninvtes of actual mechanical delays, all of 
which was spent in repairing one of the main engine drive belts. Tliis is far 
better than any previous campaign at this factory and probably for any beet 
factory on record to date. 


A Cancelled Ordeb.— According to the Glasgow Herald, the Portuguese 
IVIinistry of the Colonies, under a decision of the Court, is paying an indemnity of 
£8000 to Messrs. Duncan Stewart & Co. Ltd. of Glasgow, on account of the can¬ 
cellation of a contract made with a previous Government for the erection of a sugar 
factory at Umbelu, Portuguese East Africa. The indemnity first claimed was 
£72,200, but the Government managed to get the sum reduced to £8000. 

^ Portuguese Sugar Duties. —^A modification of the Portuguese tarifi on sugar 
imported into Portugal is annoimced. The special surtax at present levied on foreign 
sugar of any kind on importation is to be increased by 1 centavo per kg* when the 
pnce of ^ar powdered by the Portuguese method, or above No. 20 D.S., in the 
cheapest European export market results in a price of loss than 7 centavos (gold) 
per kg. c.i.f. Mo^mbique and Angola are given an undertaking that they will be 
permitted during the next 16 years to supply one-half of Portugahs total demands 
m sugar, but conditions are imposed in regard to the re-equipment of refineries and 
to the cultivation of the canefields, so as to ensu re the stability of the industry. 

1 Tijdschrift, 1930, No.«. " 
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Third Congress of the International Society of 
Sugar Cane Technologists.' 

A Comparative Survey of Milling as practised in Cuba, Hawaii 

and Java. 

By FBANOIS MAXWELL, B.So.. M.I.Meoh.B., F.O S. 

Cuba implies large capacities with relatively low extraction, long trains 
and big units ; Hawaii moderate capacities with high extraction, short trains, 
and thorough preparation ; Java is somewhere in between. In Cuba the 
modem conception of efficient milling seems to tend towards trains of six 
mills (five at least), precede<i by single or double crushers, the size of mills 
commonly being 36 in. x 84 in. In Hawaii and Java, where moderate capacity 
coupled with high extraction obtains, most factories are equipped with a 
plant consisting of a crusher and four mills with or without a shredder. The 
size of mills predominantly met with in Hawaii is 34 in. X 78 in. and 32 in. X 
66 in. ; and in Java 30 in. x 60 in. and 32 in. X 72 in. Lately, however, 
Java has been forced with the rapid expansion of POJ 2878 to contemplate 
capacity problems. 

Apart- from capacities, the essentiid difference in principle between Cuba 
and Hawaii lies in cane preparation. Cuba relies on the aggregate “grinding 
effect of her multiple crushers supporteti by deep-grooved 1st and 2nd mills ; 
Hawaii on knives and shredders co-operating with single crushers. As 
regards fineness of bagasse, on the whole the material entering the 1st mill in 
Hawaii is often equal to that entering the 3rd or 4th in Cuba, depending on 
the number of crushers and kind of grooving of the mills. Mill engineers seem 
to be in fundamental agreement that it is necessary to extract as much juice as 
possible in the earliest stage of milling, so as to render maceration more 
efficient and complete. 

Knives ,—About 80 per cent, of the mills in Hawaii have one or two sets of 
revolving knives, the first for levelling and the second for cutting and preparing. 
In Cuba the use of knives has only recently come into vogue; while in Java 
only two or three of the 179 factories use them. It must be remembered 
that in Cuba the cane cut into lengths of about 3 ft. is dumped on the carrier 
in car-loads, forming a tangled meiss of great depth; in Hawaii, though canes 
are not so short-, similar conditions obtain, owing to a good deal of lodged 
cane and to mechanical unloading. Bational application of knives will 
there increase the capacity by 10 to 15 per cent., in cases of careless loading of 
the carrier, and naturally somewhat higher. In Java, however, canes by 
nature long and straight, are deposited on the carrier by hand or by a 
mechanical unloader supplemented by hand, forming even, regular and 
parallel layers, luider w^hich conditions knives are precluded from showing 
themselves to the best advantage. Though knives produce a considerable 
degree of preparation by the use of excessive power, their economic utility 
is confined to feeding purposes to give a more regular and oven feed to the 
crusher. Cane preparation, in the true sense of the word, is the function of 
the shredder, usually in conjunction with the crusher. 

Shredders ,—Advantages of a modem shredder are : the thorough disinte¬ 
gration of the cane into fine shreds before entering the milling train proper ; 
the evening up of the feed to the mills; and the saving in power on the following 
mills. Shredding adds to both capacity and extraction. Addition of a 
modem shredder to an existing milling plant may be expected to increase the 

I Paper (here slightly abridged) published in the Proceedings of the Third Congress of the Inter* 
national Society of Sugar Cane Technowgists, 
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capacity as much as 20 per cent, without affecting the extraction ; or to in¬ 
crease the extraction from 2*5 to 1 per cent., depending on the mills in the train. 
In excessively long trains as in Cuba (say a crustier and six mills) the economic 
importance of introducing a shredder is not so much the increase of extraction, 
as that the shredder enables one to discard a mill, or perhaps even two, if the 
opjiortunity afforded thereby to rationalize the method of maceration is 
' taken. 

Crmhers» —Cuba is the stronghold of multiple crushers, whereas in Hawaii 
and Java single crushers form the standard practice. Exhaustive investi¬ 
gation in Java leads to tlie conclusion that the economic advantages to be 
derived from double crushers do not justify their adojition.^ So far as the 
author’s personal opinion is concerned, the tests in Java have confirmed the 
statement wliicli he published a few years ago,* namely that “double crushers 
liave no economic reason for existence.” In Java the Krajewski is still 
tlie type of crusher met with, whereas in Hawaii there are both the Krajewski 
and the splitting type of crushers, but the tendency is towards 3-roller emshers. 
These are just common mills with the three rollers circumferentially grooved 
1 J to 1J in. pitch at 60^' angle, and so placed as to interniesh with one another. 
Under Hawaiian conditions this type achieves good rosTilts, i.e., about 75 
per cent, extraction, if preceded by cane knives. Java has her own species 
of 3-roller crusher, created simply by substituting a “ figured ” or “ toothed ” 
crusher roll for the top roller of the 1st mill. This adaptation seems to meet 
admirably the conditions of feeding there, and accordingly there are a great 
number of such hybrid crushers in operation. 

Grooving. —Apart from the number and size of the Cuban milling plants, 
it is indisputable that the adoption of deep grooves in the mill rollers has 
contribiited a considerable share to the large capacities obtained. The 
common practice in Cuba is to groove the rollers of the mills J in. pitch 
throughout the train, except those of the 1st mill, wdiich usually are 1 in. 
pitch. When dealing with very large capacities in Jong trains, the 1st and 
2 iid mills are often grooved H and 1 in. res])ectively, or even deeper, thus 
actually constituting 3-roll crushers of the Hawaiian type. In Hawaii the 
standard practice may be taken to be for the first mill J in. pitcli for all three 
rollers and grooves intermeshing ; and for the other mills, front roller i in. 
pitch, toj) and back rollers with seven grooves jier in., the angle of the grooves 
being 65 to 60®. In Java, on the other hand, the standard practice remain.s 
shallow gi’ooving or practically smooth rollers. Other cane countries, as the 
P.T., P.R., Queensland, and Natal, have also adopted the principle of deep 
grooving, Java standing alone in adliering to shallow grooving. In that 
country its adoption will be particularly beneficial in dealing with the hard 
POJ canes. Deep grooving contributes to an increase in capacity and extrac¬ 
tion by increasing the gripping surface, by facilitating drainage of the juice, 
and by the tearing action afforded by the differential speed between apex and 
base of the grooves. 

Me$8ch<iert grooves. Their function is solely to promote drainage of the 
juice instead of enhancing the gripping surface of the roller. In Hawaii, 
where originally developed, their use is universal; there all lower rollers, except 
some front rollers of 1st mills, are provided with them, the dimensions proved 
to give the best results being : pitch 3 in., preferably 2 in. if possible ; depth, 
lj»in., p ref erably If in., and wi dth, j^in. to in. Messchaert ^ooving is 
1 ArokW, Keport of Meetings of the Society^of . 
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gradually extending in Cuba, but the bulk of opinion in Java appears to be 
still unfavourable to this method. It is to be borne in mind that the full 
benefit of drainage grooves comes into play when the bagasse has reached a 
certain degree of disintegration, eager to absorb the maximum maceration 
liquid. If the cane still consists of large pieces, only partially broken up, the 
interstices in the bagasse blanket will in some measure afford drainage 
facilities, the Messchaert grooves being thus precluded from producing their 
f all effect. When the eai ly experiments were made in Java with these grooves, 
the bagasse leaving the last mill of a 14-roller plant had not in the majority of 
factories reached the same state of disintegration as the bagasse emerging 
from the Ist mill of a Hawaiian milling train provided with the above- 
mentioned prej>aratory devices. In the case of crushing the hard POJ 
varieties, this statement still holds good for a number of factories. But now 
in Java where shredding and intensified maceration obtain, opinions are 
veering in favour of drainage grooves, and the author ventures to predict that 
in the not too distant futui'e this modus operandi will be generally practised. 

Pouring the litpiid in sheet form (juice) or spray form 
(water) upon the surface of the bagasse blanket is a most primitive and 
inefficient one. By judicious application of maceration or lixiviation, a 
considerable portion of the sucrose in the bagasse can be extracted more 
economically by other means than by brute force. Tlie question now merely 
resolves itself into developing a cheaper a])paratus for this purpose, and when 
tins lias been achieved the policy of Jong trains of mills will be definitely ex¬ 
ploded. Kobol’s hot maceration system apjiears to have given good results 
in several factories in Java, with which method a certain degree of disinte¬ 
gration of the cane is necessary. Xobel’s system is being applied between 
the penultimate and the last mill in trains without a shrecJder, but where a 
14-rollor plant includes a shredder, there is no reason (excox)t a financial one 
for the present) why this “ maceration carrier ” should not ultimately be 
installed directly after the Lst mill. Thus one would be placed between the 
1st and 2nd mills, another between the 2nd and 3rd, and yet another between 
the 3rd and last mills. Judging by the results already obtained, there seems 
to be no (|uestion that such a method of o})eratiou will achieve tl.e maximum 
extraction while not affecting the capacity with only a few’ mills. Then there 
is the Naudel diffusion process, giving such admirable results in Egypt. 

A train of four milling units combined witli Naudet diffusion is actually 
achieving superior results (with a reasonably high capacity) to the longest of 
milling trains in use elsewhere, and coupled with this achievement is the 
considerable advantage of abolisliing completely all settling tanks aixd filter- 
I)resses.^” 

Modem Milling Plant .—A concrete milling problem, such as is now con¬ 
fronting quite a few’ factories in Java, may here bo discussed on the basis of 
Hawaiian and Cuban experience. Assume a staiidaid plant in Java con¬ 
sisting of a crusher and four mills, an increase in the capacity of which is 
required. Is it to be achieved by a pre-crusher, an additional mill, and 
perhaps yet another mill, or by other means ? The former policy may be one 
of tlie least resistance, but is not the most efficient nor the most economical 
to follow. The first steps that suggest themselves are ; (1) applying tlie 
Hawaiian principle of deep roller grooving and Messchaert grooves; and (2) 
the speeding-up of the units, especially the crusher, feeding devices of the 
roller type assisting materially. If greater capacity is required, the next step 
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for consideration, in the author’s opinion, is a shredding device of the modem 
type. As established in Hawaii, Eg 3 rpt, and elsewhere, the increase in capacity 
with the same extraction that may be expected from the addition of a modem 
shredder is somewhere about 20 per cent, and in the case of hard canes 
appreciably higher. If necessary, the crusher preceding the shredder can be 
opened up, and the extra burden of breaking up the cane shifted to the 
shredder. To attain a high crushing rate coupled with a high extraction 
through the use of a shredder, it is necessary to adopt Messchaert grooves. 

By the above means one can achieve economically a considerable increase 
of capacity while retaining the original basis of a crusher and four mills. 
Another step towards further increase in capacity is the application of one or 
two Nobel hot maceration carriers, by means of which a large proportion of 
the work of extracting sugar can be transferred from some of the mills to the 
maceration process. In consequence, the capacity of the plant can be further 
raised by opening up the units of the train. Summarizing, reason and 
experience indicate that a modem milling plant need only consist fundamen¬ 
tally of a crusher and four mills, supplemented by a shredder, roller feeding 
devices, and a system of hot maceration, the rollers of the mills being pro\’ided 
with deep grooving and Messchaert grooves. Under equal milling con¬ 
ditions with the same size of imits, it is the author’s firm opinion that such 
a plant would produce at least equal results in regard to capacity, coupled 
with extraction, as an installation of a double crusher plus five mills or one of 
a crusher and six mills. 


Use of Live Steam in Tropical Cane Sugar 
Production.’ 

By H. A. FABBR. 

In the average American beet-sugar house fully 85 per cent, of the 
available sugar contained in the evaporator thick-juice is obtained directly as 
standard white granulated ; the remainder is recovered as high-grade meltingvS, 
which could be washed white. In continental European and Javan white 
sugar plants not more than 15 per cent, of the white sugar produced comes 
from the evaporator thick-juice directly; the remainder is obtained by re¬ 
melting. This increases the cost of producing white sugeor considerably. 
Working under equal prices for labour, supplies, and equipment, it costs $11 
more to produce a ton of white sugar by Dutch methods than by American 
methods for beet sugar. 

Use of Exhaust Steam. 

In Jave and in continental beet-sugar houses, white sugar is boiled by 
steam at the pressure of engine exhaust, or even by vapours issuing from the 
first effect of the multiple-effect juice evaporator. The temperature of such 
steam does not give a good circulation in the pans. The crystals move 
sj^'^^gishly, and the mother-liquor, which becomes super-saturated with sugar 
as concentration proceeds, is not adequately exliausted. Much false grain is 
formed and the syrup becomes very viscous. Crystallization nearly stops long 
before the mass is ripe ; then water is drawn into the pan in order to wash away 
the false grain and to lower the viscosity of the syrup. Another layer is added 
to the sugar crystals. Such cry stallization at intervals causes some of the 
I Abridged from Ind. Eng. Ohm., 1980, 22, No. 4. 
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viscous mother-liquor to get entrapped luidereaoh subsequent layer of sugar. 
Weak sugar crystals are the result and such sugar does not keep well in the 
warehouses. 

On curing the white-sugar massecuite in the centrifugal, the mother- 
liquor (green syrup) is too viscous to leave the machines properly. The 
centrifugal delivers a mixed syrup of high purity but unfit for producing white 
syrup directly, which is boiled for re-melt. The thick-juice is boiled to grain 
and crystallized four times in order to recover all the available sugar. Only 
the first operation yields white sugar, the three subsequent boilings yielding 
remelt only. 

The first three boilings are with low-pressure steam, but for the fourth 
live steam is used, as the viscosity has increased to such a degree that exhaust 
steam does not agitate it sufficiently. The mass is kept in closed crystallizers 
for a week, but it mats in the centrifugals ; and after the bulk of the molasses 
is purged away in one set of machines, the dirty sugar is mixed with pan 
supply syrup and cured again in a second set of machines. Then it is re¬ 
melted and mixed with the raw juice in order to be limed and purified again* 
The molasses that is not removed keeps on circulating. 

The system of boiling sugar described above is identical with raw sugar 
practice. The production of white sugar depends here entirely on refinery 
methods—i.e., on remelting and repeated re-crystallization and on the use of 
decolorizing carbon. Decolorizing carbon is used extensively in Europe 
and should be used in Java, but costs prohibit. Although the juices are de¬ 
colorized to a great extent, the sugar does retain a yellowish cast, which is 
corrected by the use of much ultramarine blue in the centrifugals. 

Use of Live Steam m Botling. 

In American beet-sugar houses standard granulated sugar is boiled by live 
steam exclusively, and a considerable steam pressure is constantly maintained 
in the heating coils of the sugar pans. As a result of his observations on the 
white-sugar methods employed in Eiurope and Java, the writer has come to the 
conclusion that the steam pressure maintained within the coils of the sugar 
pan governs : (1) The amount of sugar extracted in one boiling (the per¬ 
centage of sugar extraction in the pan). (2) The quality of the crystal. (8) 
The viscosity of the mother-liquor (the green sjTup). (4) The amount of 
melting i)roduced. (5) The cost of producing w'hito sugar from either cane or 
beet. 

A higher steam pressure, within limits of course, makes for more sugar, 
harder crystals, less viscosity, less re-melt, and lower costs of production. 
The writer advocates that live steam sliould now be used for boiling white 
cane sugar at the centrals. The use of live steam in this manner causes 
greater difference between the temjjeratures of the steam and of the boiling 
mass. A lively pan circulation ensues. The growing crystals move very 
freely through the massecuite and easily absorb all the sugar liberated as con¬ 
centration increases. The mother-liquor does not get viscous and does not 
cling to the crystals, which are easily washed white. Fully 85 per cent, of the 
available sugar is now recovered as white directly out of the evaporator thick- 
jiiice ; the remainder furnishes high-grade seconds which can be washed to 
produce a second-grade white of excellent quality. Then there is no re-melt 
at all. 

In the American beet-sugar houses all the available sugar is recovered in 
two boilings as compared with four in Emope. The American method 
requires much less factory equipment, labour, and sui:)plies, and is cheaper to 
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operate. It is easily adapted to cane work. White cane granulated thus 
made is in all respects identical to the standard beet granulated in America, 
and is much superior to the best Java white produced. One hundred pounds 
of this white ^ane granulated can be delivered for the cost of producing raw 
sugar plus 8 cents. 

The Glendale Experience. 

Abotit twenty years ago tlie owners of the beet-sugar factory at Glendale, 
Ariz., decided to grow sugar cane instead of beets ; they imported seed cane 
from Sinaloa, Mexico ; they brought mill equipment from Louisiana. 

Their cane juice was purified by the Javan acid thin-juice method 
(acconling to Harloff and Schmidt). But for the recovery of the sugar all 
resemblance to Javan methods ceased ; the evaporator thick-juice was boiled 
to white sugar in the same manner as had been done with the beet juice, and 
the results were the same. Fully 80 ]>er cent, of the sugar contained in the 
thick-juice was recovered in first jet as a standard white granulated. This 
sugar kept in the warehouse without difficulty even in that liot climate. The 
green syrup was boiled to grain ; it delivered seconds of a good quality and 
molasses which was well exhausted. 

At that time the writer did not realize that he had accom])lished some¬ 
thing which w^as ahead of the best Javan white-sugar practice. He simply 
believed that ho ha<l equalled the Javan results, never dreaming that the work 
of the Javan sugar department is much inferior to the American practice of 
making white beet sugar. He did not know then about the handicap caused 
by the use of exhaust steam for boiling white sugar and the troubles exper¬ 
ienced in Java on this account. 

Later investigations revealed to him that the costly and intricate juict*. 
purifying methods of Java become entirely superfluous and obsolete as soon as 
the pan floor is operated according to American beet-sugar rules. Equal 
results are easily obtained if the evaporator syruj) of any w^ell-eriuipped raw- 
sugar house is re-limed and suljhured to a certain degree. It is then easily 
filtered through Vallez thick-juice filters and a very clear and brilliant pan 
supjily licjuor is obtained. Such standard white cane granulated is very much 
superior to Java white ; it keeps better upon storing, and it costs much less 
to produce. 

In fitting up a law-sugar house for such wdiite-sugar work, several pro¬ 
visions can bo made for furnishing the live steam for sugar boiling and for 
decreasing the amount of engine exhaust produced. About 90 lbs. of live 
steam are required to boil 100 lbs. of white sugar. In saving this amount on 
the steam consumption of the power plant, the engine exhaust is decreased by 
a like quantity. Diesel motors could be installed to supplant part of the 
steam i)ower. For a motor-driven mill house all the power could be generated 
by Diesels, thus avoiding the j)roduction of any exhaust steam. In this case 
pressure evaporators fed by live steam should bo used for concentrating the 
juices. An important portion of the bagasse is then left unused. It becomes 
available to firms who make paper pulp out of bagasse and affords a somce of 
income, independent of the sugar market, to the owners of the central. 

Beet C^op Prizes. ^Awards have been made to beet growers under the Edu¬ 
ction and Kesearch Programme organized by the Ministry of Agriculture and the 
Beet Sugar Factories Committee. A silver cup was presented to Mr. F. G. W. Dabby, 
Bmy St. Edmunds area, for growing, or making the best effort to grow, 
the best crop of the year. His net tonnage per acre was 21*6 with a sugar content of 
17*3, makmg 8380 lbs. of sugar per acre. 
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Pttblicatioaii Received. 


Rate of Deterioration of Sugar Content of some POJ Sugar Cane Varieties in Louisiana. 

G. B. Sartoris. Circular No. 97 ; U.S. Department of Agriculture, Washing¬ 
ton. (Superintendent of Documents, Washington, U.S.A.). 1930. Price : 

6 cents. 

Contents, —^Introduction, weather conditions, and cold resistance, soil types and 
cold resistance, comparison of standing and windrowed cane (early and late wind- 
rowed canes), deterioration tests (cane cut for the mill, burned cane), loss in weight 
due to evaporation, stubble deterioration, stubble shaving, effect of frozen cane on 
stubble, role of POJ 234, general considerations, summary. 

Reports of the Progress of Applied Chemistry. 1929; Volume XIV. (Society of 
Chemical Industry, Central House, London, E.C.2.). 1930. Price : 7s. 6d. 

to Members ; 128. 6d. to non-Members. 

We are pleased again to notice the publication of these Annual Reports, the 
value of which is now generally well appreciated by chemists. Messrs. Eynon and 
Lane again contribute the section on Sugar, and in it give a very good account of the 
literature of our subject published during 1929. A particularly useful section is that 
contributed on “ Soils and Fertilizers ’’ by Dr. E. M. Crowtheb, of Rothamsted 
Experimental Station, and chemists concerned with agricultural questions would do 
well to read it. Other sections to which attention may be directed are those on “ Plant 
and Machinery ” by R. EociEwoBTH-J ohnstone, and “ Fermentation Industries,*’ 
by H. Lloyd Hind and F, E. Day. 


The Profitable Use of Fertilizers. (Imperial Chemical Industries, Limited, London, 
and sales offices throughout the U.K.). 

This pamplilct gives information for manuring various crops grown in the U.K. 
In regard to beets, acidity if present should first be corrected by the application 
of 1 *2 tons p€‘r acre of carbonate of lime; dung if available should be applied as early 
as possible. At the time of drilling apply also : 2 cwt. of sulphate of ammonia, or 
nitro-chalk; 4 cwt. of siijier-phosphate; and 2 cwt. per acre of 30 per cent, potash 
salts. As a top dressing, apply one or two applications of 1 cwt. per acre of nitro- 
chalk, the first immediately after singling, and the second not more than three weeks 
later. 

Red-Squill Powders as Raticides. By J. C. Muncli, James Silver, and E. E. Horn. 

Tecjhnioal Bulletin No. 124 ; United States Department of Agriculture, 
Washington, D.C., U.S.A.). 1930. Price : 10 cents. 

Contents: Sourc^es of Squill; Use as Rat Poison; Preparation of Powder; 
Effect on Rats ; Suggested Method of Preparation of Toxic Powders; Literature cited. 
It is pointed out in this Bulletin that powders jjrepared by directly drying un¬ 
fermented, sliced, red (not white) squill bulbs in an oven at 80°C. are usually more toxic 
than those prepared under other conditions. The lethal dose is about 260 mgrms. 
per kilo, of body weight for white rats, and somewhat less for the brown rodents. 
Cats, dogs, chickens and pigeons are not seriously harmed by squill powder. 

The Analysis of Commercial Lubricating Oils by Physical Methods. Department of 
Scientific and Industrial Research ; Lubrication Research, Technical Paper 
No, 1. (H.M. Stationery Office, London). 1930. Price : Is. 9d. 

This report records the results of an attempt to analyse the properties of com¬ 
mercial lubricating oils by physical methods (viz., the measurement of the effect of 
temperature upon boundary friction in the presence and absence of oxygen). Such 
methods have now been in use for more than ten years, and by means of them it is 
possible to deduce the general ” make-up ” of an oil. 
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Brevities. 


Hand Befeactometbu. —^The hand refractometer is coming into use extensively 
by farmers for carrying out tests for estimating the ripeness of the cane. A deter¬ 
mination indicating the dry substance content can be carried out in a few minutes 
in the field by an untrained assistant. 

Pbotbcted Industky and Consumebs’ Peices. —^In the flood of argument in 
the press following on the publication of the West Indian Sugar Keports the instance 
was quoted of a Continental country where the cost of production is £14 per ton, 
the price to the consiuuer is £25 to £30, and the export price f.o.b. is £6. 15s. This 
presumably refers to Czecho-Slovakia. 


Java Suqab Assobtments. —During 1929 the percentage production of different 
assortments in Java was as follows^: S.H.S. (superior head-sugar, No. 26, or Java 
whites), 67*28; S.S.S. (superior soft sugar or soft whites), 0*43; H.S. (head-sugar. No. 16 
and up), 23*58; muscovados, Nos. 12-14, 4*69 ; and molasses sugars, 3*83 per cent. 
S.H.S. has been gradually increasing its quota from 63*66 per cent, in 1921, having 
been 64*45 per cent, in 1924 and 66*64 per cent, in 1928. 

A Diesel Tbactob. —In some tests in California^ plougliing was done by (o) a 
machine consuming gasoline at 13J cents, per gall., and (6) a Diesel-powered tractor 
using fuel oil at only 6 cents, per gall. The acres per day covered were (o) 18, 
(b) 26 ; gallons of fuel used (a) 65, (6) 46. Whereas in the case of the gasoline machine, 
the cost of fuel per acre worked out at $0*487, in that of the other it was only $0*09. 
Each (h*ew four 20 in: ploughs, turning up the soil to 12-14 in. 

Moboan Disintegbatob. —It is claimed for the Morgan Cane Disintegrator* that 
it delivers cane to the rolls in a form which lends itself most readily to miUing ; and 
that the long staple fibre and mat-packing accoimt for the remarkably small amount of 
** cush-oush ” di^harged from the mills. Also that the shearing action of the rotor 
separates the cane fibres lengthwise and ruptures the cane cells at the same time, 
thereby ensuring a thorough diflhision of the maceration water with the ceme juice. 


Eubopban Beet Crop Yields. —^At the Bucharest meeting of the 14th Inter¬ 
national Congress of Agriculture,’* figures stated to be averages for the yields of beet 
and of sugar for different European countries were presented. These calculated in 
long tons of beet per acre, and lbs. of sugar per acre are as follows *. Czechoslovakia, 
10*6, 3964 ; Belgium, 11*4, 3810 ; Austria, 9*1, 3660 ; Holland, 12*2, 3615 ,* Denmark, 
11*9, 3616; Germany, 10*0, 3608; Sweden, 10*8, 3428; Franco, 9*8, 3162; Italy, 
11*1, 3162 ; Poland, 7*8, 2662 ; and Hungary, 11*4, 2413. 


Synthetic Alcohol.® —A one month’s (May, 1929) commercial test on synthetic 
ethyl alcohol was conducted at the plants of the Carbon and Carbide Chemical 
Company at Charleston, W. Va., U.S.A,, and about 48,000 proof gallons was pro¬ 
duced. It is stated that this run was a commercial success and that plans are 
under way for a larger production of synthetic ethyl alcohol. It is stated that 
the C^bide’s production will be at the rate of 6,000,000 to 6,000,000 gallons per year, 
of which 20 per cent, will be used in the company’s own operations. Domestic costs of 
synthetic alcohol are not known. Estimates indicate a cost of 36 cents per gallon. 


Bao^se AS Fodder.— W. P. Naquin, manager of Honokaa Sugar Company, 
Hawaii, describes the feed now being used for the work of that plantation. 

It is composed of dry, screened bagasse, molassses and soya bean oil meal in the 
proportion of 100-100-60. No other feed is used. It is used at the rate of 3 lbs. for 
weight of animal per day. The results are reported to be entirely 
satisfactory, the animals showing a slight gain in weight since thia mixture been 
put into use. The cost of this new feed amounts to about 26 cents per animal per 
day, the average saving being close to $50 per animal per year. 


» f A * u 1980. 2 Hon-Irotit JanuAry-FebmaxT. 1980. 

a It is built by the General Electric Co., ani^e sole seUing agents aro^^ree & Dow EngineerB, Inc. 

* Circ. hebd., ;^30, 42,9L ' Ohem, Bng,. March, 1980. 

«> Hawa%%m Planters* Record, XXXIII, No, 4 . 
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Some Impobtant Vabiations in the Quality of Raw Cane Sugabs. E. W. Rice, 
Facta about Sugar, 1930, 25 , No. 12, 290-291. 

Of the impurities present in raw cane sugars, the organic matter (which rarely 
exceeds 1*5 per cent.) has the most decided influence on the refining quality con¬ 
taining as it does all the vegetable coloxiring matter and the colloids. For the 
purpose of comparing the effect of these impurities in refining, six cane sugars 
widely differing in colour were examined with the results shown below : while at the 
same time the colour before and after char filtration, the variation in the colour 
absorbed dining char filtration, and the Q absorption values before and after char 
filtration, were determined :— 

Chemical Analysis. 

Sample No. 1 2 3 4 6 6 

Polarization. 96*21 .. 97*12 .. 96*41 .. 96*86 .. 96*60 .. 96*20 

Glucose. 1*41 1*14 .. 1*07 .. 0*98 .. — .. 1*05 

Ash. 0*60 .. 0*37 .. 0*47 .. 0*61 .. 0*46 .. 0*56 

Organic matter .. .. 1*29 .. 0*70 .. 1*01 .. 0*97 .. — .. 1-30 

Elliott Filtbability. 

66*10 .. 71*70 .. 60*00 .. 66*60 .. 62*00 .. 67*20 
pH (Electrombtkic). 

6*95 .. 6*02 .. 6*01 .. 6*18 .. 6*21 .. 6*91 

Colloids (Dye Numbek). 


Original. 410 .. 310 .. 395 .. 286 .. 350 .. 292 

1st off char. 76 .. 35 .. 140 .. 45 .. 85 .. 120 

8th off char. 100 .. 116 .. 210 .. 90 .. 140 .. 200 

CoLOUK (Peteks Units). 

Original. 109 143 .. 176 .. 218 .. 302 .. 351 

1 . 1-7 .. 4*6 .. 5 .. 4 .. 7 .. 10 

2 . 3*4 .. 6 .. 8 .. 6 .. 16 .. 15 

3 5 .. 7 .. 12 .. 9 .. 27 .. 30 

4 6 .. 8 .. 17 .. 16 .. 39 .. 67 

5 8 .. 9 .. 23 .. 24 .. 47 .. 67 

6 12 .. 10 .. 47 .. 36 .. 64 .. 84 

7 18 .. 13 .. 49 .. 44 .. 70 .. 126 

8 20 .. 14 .. 54 .. 62 .. 81 .. 131 


Per Cent. Colour Adsorbed by Char. 

Screen » 660 440 660 440 560 440 660 440 660 440 660 440 

1 ... .98*6. .97*8. .96*8. .97*1. .97*0. .97*0. .98*2. .97*2. .97*8. .97*7. .97*2. .96*4 

2 _96*9. .96*6. ,96*8. .96*4. .96*5. .95*2. .97*3. .96*7. .95*0. .94*0. .96*7. .93*6 

3 ... .96*4. .94*6. .96*1. .94*3. .93*2. .92*5. .95*8. .93*6. .91*2. .89*3. .91*4. .87*4 

4 _94*6.. 90*6.. 94*4.. 93*0,. 90*4.. 86*9.. 93* 1.. 87*8.. 87*1.. 83*3.. 83*8.. 77*1 

6 _92*6., 87*6.. 93*7.. 90*3.. 87*0.. 82*2.. 89*0.. 81*5.. 84*4.. 78*0.. 80*9., 74*2 

6 ....89*1..84*3..93*1..87*6..73*4..71*7..83*9..76*2..82*2..76*8..76*1..67*fi 

7 _83*6. .76*6. .90*8. .84*4. .72*3. .68*7. .79*8. .71*4. .76*8. .69*9. .64*1. .61*7 

8 _81*6. .76*4. .99*2. .79*0. .69*3. .64*0. .76*3. .69*6. .73*2. .67*4. .62*7. .48*6 


Q Values. 


Original . 

. 8-39 . 

2*71 . 

3*24 . 

. 2*92 . 

3*31 

2*96 

1 . 

. 3*30 

2*66 . 

3*44 . 

3*46 . 

3*43 . 

3*81 

2 . 

. 3*91 . 

3*24 . 

3*42 . 

4*67 . 

4*02 . 

4*44 

3 . 


. 3*71 , 

. 3*62 . 

. 4*44 . 

. 3*90 . 

. 4*34 

4 . 

. 6*04 . 

. 3*50 . 

. 4*57 , 

. 5*20 . 

. 4*36 . 

. 4*17 

6 . 

. 6*09 . 

. 4*32 . 

. 4*60 . 

. 4*88 . 

. 4*71 . 

. 4*00 

6 . 

. 6*82 . 

. 4*63 . 

. 3*61 . 

. 4*63 . 

. 4*65 . 

. 4*02 

7 . 

. 4*71 . 

. 4*63 . 

. 3*87 . 

. 4*13 . 

. 4*29 . 

. 4*02 

8 . 

. 4*67 . 

. 6*67 . 

. 3*99 . 

. 4*02 . 

. 4*07 . 

. 4*11 


I This Review is copyright, aud no part of it may be reproduced without permission.^^ 
Editors, 
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Starting with No. 1 and No. 6, nearly identical analyses are found with about 
equal quantities of “ organic raatt-er,” which filter equally well, yet No. 1 has 40 
per cent, more colloids than No. 6 before going on the char. After char the relation is 
reversed, and No. 6 has 100 per cent, more colloids in the 8th portion than has No. 1. 
No. 6 has 320 per cent, as much colour as No. 1 before char filtration and this increases 
to over 650 per cent, in the 8th portion off, and the Q values show that a different 
character of colouring matter is present in the two sugars. Turning to Nos. 1 and 2, 
there is a large difference in the analysis and the small “ organic ” in No. 2 is logically 
followed by a high filtration, yet with 85 per cent, loss organic there is only 32 per 
cent, less colloids in No. 2, and in spite of its high polarization it has 43 per cent, 
more colour, which colour is removed, if the average of all coming off is considered, to a 
considerably greater degree. Their Q ratios show a large difference in the character 
of the colouring matter. Nos. 3 and 4 are very much alike in every characteristic- 
except in colloid content, and here is found the greatest difference in colloids among 
the samples after char, an original difference of 39 per cent, of 3 over 4 increasing to 211 
per cent, in the first off and 133 per cent, in the last off the char. Again the Q 
ratios of the raws follow the colloid quantity rather than the colour units, and this is 
true of all the samples, the three lowest in colloids having the lowest Q ratio. This 
may indicate a variation in the colloids or the colour, or both, since caramel and many 
other colouring substances are colloidal. Nos 5 and 6 indicate this difference in 
character, for No. 6, with its lower colloids, is not more effectively decolorized, 
apparently because the colloid is of a class that is not readily adsorbed by char. 
Observation of the relations of test results to plant oi:)oration indicate that the 
Elliott filtrability test shows very closely the relative equipment necessary to clarify 
different raw sugars, and that the colour adsorption test shows the removal of colour 
to be about in inverse porportion to the Peters units. It seems impossible that the 
variations in the constituents composing the organic impurities can be due to funda¬ 
mental characteristics of the original juices. The answer as to whether these differ¬ 
ences in raw sugars can bo eliminated without prohibitive expense seems to be found 
in the fact that high quality sugars are Jiroduced year after year by large and 
apparently prosperous companies. 

Experiments with Final Molasses (Value of the Glucose/Ash Katio). J. A. 

Macdonald. Memoirs of the Imperial College of Tropical AgrieuUurv, 

Trinidad.; Sugar Technology Series, No, 2. 

An analysis of 20 samples of final molasses from two Trinidad fact-ories was madcs 
the following being the determinations tabulated ; Solids (refractometer), Brix, 
sucrose, glucose, ash, pectins, pentosans, total colloids, total nitrogen, electrical 
conductivity, surface tension and viscosity. In determining the surface tension, 
Tbaube’s “ Stalagmomotor ” was used, and the following figures obtained : final 
molasses, 41-46; pure sucrose solution, fiO'^Brix, 73*8 ; final molasses at 25°Brix, 
boiled and filtered, 58*22 ; and the same final molasses after treatment with activatt^d 
carbon, 67*45 dynes per cm. It is believed that s.t. measurements may be of great 
value : (1) for estimating the purifying value of carbons : (2) for determining the com¬ 
parative refining quality of raw sugars ; and (3) for comparing the merits of clarif 5 dng 
agents. Conductivity determinations were made on 50 per cent, and 6 per cent, 
solutions of Trinidad molasses, and the figures tabulated with those showing the ash 
per cent, by incineration, an average ratio of conductivity to ash per cent, being 
calculated. Multiplying the electrical conductivity of each sample by this average 
ratio, a figure was obtained representing the electrometric ash of each sample. It 
was found that a more constant relation between ash and conductivity is obtained 
for the 5 than for the 50 per cent, solution. 

Indeed the electrometric ash calculated from the conductivity of the 5 per cent, 
solution agreed fairly closely with the ash by incineration, the maximum difference 
between the two figures being in the neighbourhood of 4 per cent., whereas for the 
60 per cent, solution it averaged about 8 per cent. Results were obtained demon¬ 
strating the value of the ash per cent, for judging the exhaustion of a molasses, since 
certain samples though having high purities were nevertheless exhausted, these high 
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purity values being correlated with a high ash content and a low percentage of 
reducing sugars. If the glucose/ash is below 1'9, a high purity final molasses can be 
expected. Generally in raw sugar factories only the apparent purity of final molasses 
is determined. This figure is apt to be misleading as it does not indicate whether all 
the available sucrose has been extracted or not. A cane molasses of 40® a.p. may be 
completely exhausted; while another of 35°a.p, may still contain some available 
sugar. A better control could bo obtained if the total sugars were also determined. 
Viscosity of the molasses was found to increase as the crop proceeds. Colloidal matter 
(as represented by the alcohol precipitate) was found to vary about 10 per cent, in 
the molasses of one factory, but was about 6 per cent, in the case of another, 
Refractometric solids approximate much more closely to the true solids than the 
degree Brix, and its determination is a simple and rapid procedure, 

Queensland Results. Norman Bennett. Aust. Sugar J., 1930,21, No. 10,610-613. 
In 1928 there wore 36 mills in operation, and following are average figures; tons 
cane, 3,736,683 tons; tons cane p.t. 94 n.t. sugar, 7*18; fibre, 12*60; pol. per cent, 
cane, 16*42 ; bagassr^ moisture, 62*6 ; bagasse pol., 3*12 ,* sugar pol., 98*36; sugar mois¬ 
ture, 0-40; gallons molasses p.t. cane, 4*27; gallons clarified juice p.t. cane, 223 ; 
purity Ist expressed juice, 89*11 ; purity clarified juice, 88*47 ; purity syrup, 88*88 ; 
Brix of syrup 67*86 ,* pol. in sugars per cent, pol., in cane, 86*67 ; pol. extraction, 
94*19 ,*; extraction ratio, 0*461 ; milling loss, 7*17 ; pol. in sugar per cent. pol. in 
mixed juice, 91*91. Note that the average tons of cane per ton of 94 n.t. sugar, 
recorded above, viz., 7*18, is the lowest figure recorded to date for any cane sugar 
producing coimtry. Molasses sold to distilleries, 30*2 ,* burnt as fuel, 30*4 ; food for 
stock, 14*9 ; used as mamms none ; otherwise used, 3*4 per cent.; and run to waste, 
21*1 per cent.— Insulation of Heated Subfaces (Boilers, Pipes, Etc.). J. S. F. 
Card and R. S. Robinson. Paper read before the Society of Chemical Industry^ Chemical 
Engineering Group. A classification of insulators is given showing the advantages 
and disadvantages of each. Cork board, for example, though having a very low 
conductivity, is not fire-proof. Wood pulps, straw board, and the like have a moder¬ 
ate conductivity, but absorb moisture, and are not vermin-proof. ** 86 per cent. 
Magnesia** (i.e., magnesia and asbestos fibre) for temperature ranges 200 to 700® F. 
is considered very satisfactory, having a low conductivity and being free from the 
disadvantages attached to most other materials. Good diatomite compositions free 
from fibre, though having a higher conductivity, have a good classification. For the 
conductivity measurements a length of standard steam barrel, heated by an electric 
element varied by rheostats, was used, the temperature measurements being made 
by thermo-couples. Examples were given of the cost of application and the saving 
effected for boilers and steam lines.— Colobimetiiio H-ions Measurements. S. F. 
Acree and Edna H. Fawcett.^ Ind. and Eng. Chem. (Analytical Edition), 1930, 2, 
No. 1, 78-86. It is shown that precision pH data in very dilute or weakly buffered 
solutions can be obtained colorimetrically only by ; (a) the adjustment of the pH of 
the standcurd indicator solutions ; (h) the use of iso-hydric methods ; (c) the use of 
“ super-pure ’* pH 7*0 water ; and (d) correction for the salt and protein errors. The 
unknown solution and the indicator solution are said to be iso-hydric when they have 
the same pH value, and are sufficiently dilute to be free from sedt and protein errors. 

J.P.O. 


Rapid Analysis. — ^A scheme for carrying out the analysis of a beet molasses in 
the shortest possible time has been drawn up by Dr. V. Konn,® only one weighing 
being necessary for five determinations. He weighs out 26 grms. of the sample, and 
makes up to 200 c.c. with distilled water adjusted to 7*0 pH ; 20 c.c. of this serves for 
the alkalinity determination, and 10 c.c. for the pH, colorimetrically or potentiometri- 
cally ; another 20 c.c. are made up to 200 c.c., filtered, and used for the estimation of 
colour ; while 10*4 c.c. are made up to 100 c.c. and used for the determination of the 
ash conductometricaHy. Lastly, 100 c.c. are treated with 3*5 grms. of basic lead 
acet a te, filtered, and polarized. _ 

« 1 Bureau of Standards, Washington. 

8 ZsUseK Zueksri^. Czschostov^, 1080,^54 No. 30, 825. 
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UNITED STATES* 

Ripbning Suqab Cane in SuB-TnopicAii Countkies, Denis P. J« BiiifJ[ulefes, of 
Louisa, La., U.S.A. 1,746,190. February 4th, 1930. 

Where cane is grown in sub-tropical countries, such as Louisiana, Texas, Argen¬ 
tina, and Australia, the canes frequently do not ripen at all, but are usually killed 
before maturity by frost, and the process of ripening is prematurely affected by the 
advent of cool or cold weather, which affects the formation of chlorophyll in the 
leaves of the growing cane, and chwks the growth of the stalks causing the increase 
of sucrose contents therein, or ripening the cane. When the weather continues warm, 
and the*warm spell is followed by a freeze, the cane does not ripen at all, and remains 
green, possessing a relatively small sucrose content. 

According to this invention, however, one can artificially check the growth of 
the stalks by supplying to their tops a material which attacks, but does not destroy 
the “ bud *’ of the cane, and which retards the formation of chlorophyll in the leaves. 
This arrested growth results in the material increase in the sucrose contained in the 
stalks after such treatment. Suitable substances for this purpose are mixtures 
containing lime, caustic potash, common salt, weak solutions of sulphuric or hydro¬ 
chloric acid and certain other solids, liquids or gases. These substances may be 
applied in the powdered form, as with unslaked lime sprayed over the tops of the 
growing plants or may be applied in the form of liquid sprays, such as a saline solution 
or weak acid solution. If applied in the solid form in the shape of a powder, this 
will sift down into the bud, and will become moistened by dew or rain. If in the 
form of a liquid spray, the peculiar formation of the cane tnp will cause this spray to 
run down into the bud of the cane and curest its growth. 

Such chemicals may be applied by airplanes, since the time when this treatment 
is desirable is when the cane is nearly ripe and the field becomes a tangled mass and it 
is difficult, if not impossible, to get through it on the land with any suitable device 
for spraying the tops of the stalks. While one treatment may suffice, several treat¬ 
ments with material may produce better results. Moreover, the strength of the 
material will vary according to the condition of the stalks. Of course, this treatment 
should only begin when the stalks have nearly reached full growth, or are nearly 
ready for the harvest, not upon stalks that are cut down and kept for “ seed.” When 
the material is dusted on in the powdered form, it would be preferable to apply same 
in comparatively calm weather, either in the evening before the dew settles on the 
plants, or early in the morning, while the dew is still on the plants. Obviously only a 
small quantity of the active material need reach the bud of each plant to materially 
check the growth of, but not kill the plant. This checked growth, as before stated, 
will cause nature to devote part of the energy formerly expended in the development 
of the leaves in the production of sucrose in the stalks. 


Defecating Liquids (Settling Tanks). Ashur U, Wetherbee (assignor to Gil¬ 
christ A Company, Chicago). 1,733,324. October 29th, 1929. 

Objects of the invention are: (1) to provide a grckdually decreasing velocity of the 
moving body of liquid (e.g., cane juices) and a large cross-sectional area of the stream 
of the liquid ; an(J (2) to provide a process in which, despite such large reduction in 
velocity and large settling area of the liquid, the volume thereof and, consequently, 
the time during which said liquid is held in the receptable, is a minimum. The 
apparatus in Fig. 1 which is particularly effective for removing comparatively small 
volumes of sediment comprises preferably a closed tank. The upper part 11 is 
preferably in the form of a flaring nozzle or horn, while the lower part 12 of the 
tai^ is preferably of general conical shape. The clear liquid is drawn off through 
series of outlets which may be i n the form of pipes 13 arranged at intervals near the 


^ obtained on application to the 
Southampton Bulldingi. Chancery 
XiSM, Losdcmi W.O.z (pnee le. each). Abetracte of United Klnsdom patents marked In our Review 

j London. Sometimes only the drawlns or diawlnss are 

F m!ku^.^ Llmprlmerie Nationale, 87, me VlelUe, du Temple, Parts, : Patentamt, Berlin, 
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outer periphery of the tank, os ehown. The lower ends of said pipes may have saotkm 
heads 14 and the upper ends connect with suitable draw*off pipes 15. Juice to be 
clarified enters through the small inlet at the top of the funnel and the sediment is 
drawn off through the opening at the bottom of the apparatus. As the juice descends, 
its cross-sectional area increases progressively, thereby rapidly reducing the rate at 
which the liquid flows toward the bottom of the funnel shaped enclosure until it is 
reduced to a minimum. The curvature of the side-walls is preferably such as to 
prevent the formation of eddy currents. As the liquid follows the outward curve of 



the container, the direction of flow becomes gradually horizontal, resulting in a 
further decrease in velocity, but the sediment descends to the bottom of the tank 
and is not retarded in the same proportion eus the liquid, due to its greater density 
and greater inertia. The amount of clear liquid drawn off may of course be regulated 
to prevent too strong a current in the tank. The multiplicity of outlets permits a sub¬ 
stantially uniform distribution of the flow toward the periphery of the tank. 

In Fig. 3, a slightly modified form of apparatus is shown in which the conical 
lower part of the tank is provided with a false bottom 16, the upper edge of whkjJi 
ptovid^ a horizontal overflow, thereby permitting the clear liquid to be drawn off 
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through the clearance space thus provided, the sedimentjbeing drawn off Hirough the 
central opening. With this eurrangement, the draw-off pipe at the bottom is restricted 
or regulated by suitable means so that the outside channel between the two bottoms 
may be mamtained full of the clear liquid as the latter is slowly drawn off. A series of 
suitable vents may be provided for drawing off scum or releasing air or other gases. 
The operation of Fig. 4 in similar. The upper part of the tank 20 increases rapidly 
in cross sectional area from top to bottom, and the lower half 21 or conical tank 
is of a very large capacity with steeper sides than those above sliown. A number of 
circular partitions 22 and 23 may be provided, arranged concentrically with reference 
to the main axis of the tank, forming separate chambers dividing the flow of liquid 
into a plurality of independent streams after they pass through the horizontal portion. 
With the arrangement shown, the streams flow upwardly, but their course could be 
diverted horizontally outward or diagonally upward or downward, as desired. Each 
chamber may have independent draw-off pipes 24 and independent pipes 26 for draw¬ 
ing off scum, both sets of pipes being controlled by suitable valves 26, or a common 
scum draw-off for all the chambers may be provided. The liquid may bo introduced 
into the tank through a funnel 27 constituting a scum tank used for the removal of 
most of the scum as a preliminary operation. In (jonical tank 21, scraix^rs 28 may 
assist in removing the sediment through the bottom opening. Similar mechanical 
means may also be applied to the apparatus shown in Figs. 1 and 3. In Fig. 3 they 
may be located between the double bottoms or inside the inner bottom, or in both 
locations depending on the purpose for which the apparatus is used. Tlie apparatus 
in Fig. 6 is similar to that in Fig. 4, except that the partitions 29 and 30 are of different 
lengths, whereby the outer partition extends farther down into the tank than the 
inner one, thereby drawing off the clear liquid from different vertical zones as it 
flows horizontally outward. This causes part of the liquid to descend lower in tlie 
tank before acquiring a horizontal flow than would otherwise be the case. In yet 
another form (Fig. 6, not here shown) the upper part of the tank has a somewhat 
different curvature, the cross-section showing a reverse curve as suggesting one of a 
number of possible modifications. In all forms of tanks, means may be provided for 
heating or cooling the liquid, located witliin or without the tank. 

Manuipactubb or Alcohol, using a Mixtube or Molasses Wobt and Bagasse. 

William L. Owen (assignor to the Citizens of the United States). 1,748,791. 

February 26th, 1930. 

Cane bagasse contains sufficient residual sugars to yield from 6 to 9 gallons of 
alcohol per ton, if fermented with the efficiency that is obtained, for example, in the 
fermentation of the sugars m final molasses, or blackstrap. Fresh bagasse when 
added in proportions varying from 1 to 10 percent, to a molasses wort at 17 to 20^Brix 
density, gave an increase of alcohol equivalent to from 1*6 to 4*6 gallons of alcohol per 
ton of bagasse. Its addition to a fermentation molasses wort accelerates the rat© of 
fermentation and shortens the jxiriod required for its completion to ono-tliird that 
ordinarily required. It is possible thus to ferment molasses worts of considerably 
higher density than would be possible without the use of this accelerant. When used 
on worts of 36 and 40“Brix density the addition of bagasse has given increases in 
yields of alcohol amounting to as much as 13 gallons per ton over that obtained 
without its use. Furthermore, the fennentation is approximately completed in 70 
hours in the presence of bagasse, where, in its absence, the fermentation is usually 
only one-half completed in 120 hours. 

Details of the process are : Yeast is developed as under ordinary conditions in a 
ye^t apparatus containing molasses wort and added nutrients at a density of 20° 
Brix. When the density of the wort has been reduced to one-half its original density, 
the seed yeast is transferred as under ordinary distillery practice to an intermediate 
or seed vat, where it is mixed with sterile molasses wort of approximately the 
same density as that of the yeast apparatus. In this seed vat wort there is added 
approximately 6 per cent, of cane bagasse which is sterilized within the wort. The 
seed yeast is allowed to come in contact with the sterile bagasse before the main 
volume of the fresh wort is brought in contact with it. This procedure has 
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been found to b© quite necessary, for to obtain best results the seed yeast should 
be absorbed into the cellular portion of the bagasse. The explanation of this is that 
one of the principal advantages of the bagasse is in maintaining the suspension of 
the yeast cells throughout the fluid, and in causing a more rapid liberation of CO, gas, 
which in high concentrations is inimical to the development of the yeast. 

The seed yeast is allowed to develop in the seed vat in the presence of the bagasse 
as under ordinary conditions, i.e. for 8 to 10 hours, although this period will be found 
to be shorter than that required where no bagasse is added. After the density of the 
wort in the seed vat has been reduced by one-half indicating the ripeness of the seed 
for use, the contents of this vat are transferred to the main fermenters as tmder 
ordinary practice in distilleries. The usual rate of seeding of the main fermenters is 
5 per cent, by volmne, but owing to the greater vigour of the seed when grown in the 
presence of bagasse this volume may be reduced by one-half without impairing the 
rate of fermentation or its flnal efficiency. When the fermentation is completed in the 
main fermenters, which will be found to be shortened by from one-third to one-half 
owing to the accelerating action of the bagasse, the fermented wort is pumped to the 
stills as under ordinary conditions, except that a suitable screen is placed over the 
pipe and the bagasse particles removed from the solution. The residual bagasse may 
now be washed, and dried and used over and over again, or it may be prepared for 
utilization in the manufacture of fibre board. 

The primary objcKst of this process of fermenting cane bagasse is to remove its 
residual sugars by the directed formation of substances of economical value, and to 
thereby prevent tlieir utilization by micro-organisms which impair the quality of the 
fibre for board manufacture. After the sugars are removed by fermentation, the 
residual jiroduct is still susceptible of deterioration by fungi and other micro-organ¬ 
isms, so It IS necessary to add some preservative. The substance used must be very 
cheap to make it practicable to use it on a commercial scale. Small amounts of 
acetic acid form a very efficient preservative for this purpose, in fact, the most effieient 
tliat could be found. The plan, then, is as follows ; The spent bagasse from the 
main fermenters is conveyed to large vuiegar generators and is inoculated with a 
cultui*© of if. aceii by allowing a dilute vinegar solution to percolate tlirough it. The 
alcohol absorbed by the bagasse is thus oxidized into acetic acid, and the bagasse, if it 
has developed as little as ()'6 per cent, acetic acid, may bo stored indefinitely without 
deterioration. The material can now be dried in suitable dryers, or in the sun, and 
then baled for fibre boai'd manufacture. 


Production, Application and Revivitioation of Activated (Decolorizino) 
Carbon. (A) Oscar L. Bamebey and the late Merritt B. Chaney, of Detroit, 
Mich. 1,761,612. March 26th, 1930. (B) John J. Naugle, of Brooklyn, 
New York. 1,731,474. October 16th, 1929. (C) Otto Fuchs (assignor to 

Holzverkohlungs-Industrie A.-G., of Constance, Baden, Germany, 
1,763,607. AprU 8th, 1930. (D) George Enssle (assignor to Holzverkohl- 
ungs-lndustrie A.-G., of Constance, Baden, Germany. 

(A) An improvement in the art of producing adsorbent coibon consists in 
treating carbonaceous material containing between 10 per cent, and 60 per cent, of its 
carbon content by weight of tarry matter witli an oxygenated gas at reacting tempera¬ 
tures below 900‘^C. 

(B) This 8 i 3 ©cification concerns a method of treating comminuted materials in 
electric furnaces, and in tlie U.K, patent has already been dealt with.^ 

(C) A method of producing activated carbon comprising reducirig ci^bonized 
material to particles of approximately uniform shape, size, and specific weight, and 
treating the same with activating gases for a comparatively short period of time at a 
temperature of approximately 900"C. 

(D) A method of producing activated charcoal comprismg treating charcoal with 

a mixture of gases, free of oxygen, containing at least 40 per cent, of carbon dioxide 
and substantial component of a combustible gas. _ 

l Sec U.K. Patents, 267, 240 and 267, 241; /.6V., 1927, 837. 
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Vacuum Pan. Charles E. Rogers, of Detroit, Mich. 1,746,796. February 11th, 
1030. A vacuum pan comprises a shell of substantially \miform diameter throughout 
its height, a condenser within the shell at the top, said condenser consisting of an 
open trough shaped member near the top extending diametrically thereocross and 
h^ing an outlet to the exterior of the shell, a water chamber thereabove less in 
width than the trough, the bottom wall thereof having a series of rows of apertures 
throughout its length and width for discharging the water into the trough, the mar¬ 
ginal rows of the apertures being greater in number than the rows discharging 
centrally over the trough.— ^Tbeating Fibrous PiiANT Tissues. D. R. Nanji, of 
Headingley, Leeds, Klngland. 1,746,842. February 11th, 1930. A process for the 
production of a lustrous fibre consists in heating bast tissues with a caustic soda 
solution of 1 to 4 per cent, concentration, the treatment being effected at a pressure 
of approximately 10 atmospheres and continued for a period of 20-60 minutes* 
duration.— Syrup. Julian K. Dale (assignor to Sun Maid Raisin Growers, of Cali¬ 
fornia, of Fresno, Cal.). 1,746,993. February 11th, 1930. A method of refining a 
raisin-like syrup which comprises treating the extract from sugar-containing raisin¬ 
like fruits with an alkaline compound of an alkali metal to alkalinize the same.— 
Raisin Syrup. Henry W. Denny (assignor to Sun Maid Raisin Growers, of California 
of Fresno, Cal.). 1,746,994. February 11th, 1930. A raisin syrup is claimed sub¬ 
stantially free from tartaric acid compounds.— Treatment of Distillery Wash. 
Marcel Bernier, Andre Duriez, Francois Duriez, and Henri Schotsmans, of Trezennes, 
Franco. 1,747,638. February 18th, 1930. A prot'oss for the treatment of distiller’s 
wash and other by-products and residues containing fermentable substances, consists 
in sterilizing said distiller’s wash and the like, in adjusting their hydrogen ion con¬ 
centration and in then submitting them to fermentation in a sterilizable closed vessel 
under the action of true acudarainolytic bacteria of the tyj>e of Bacillus aminophilust 
the said hydrogen ion adjustment corresponding to the limits ranging from about 
pH = 6 to pH == 8 and being optimum selected for every fermentable substance in 
virtue of a previous test.— Beet Cleaner. Abraham Gudmundsen and Austin 
Gudmundsen, of Salt Lake City, Utah. 1,747,626. February 18th, 1930. A separator 
comprises a feeder, an inclined endless belt conveyor disposed adjacent to and below 
the feeder said inclined conveyor being adapted to cause certain of the objects 
dropped thereon to adhere thereto and other objects to slide or bounce therefrom, a 
fan-like impelling member rotating within a housing disposed adjacent to the bottom 
of the inclined conveyor adapted to recjeive objects not retained on the conveyor, an 
endless belt disposed adjacent to said impeller having pins secured thereto and 
projactionable beyond the same to enter objects thrown against them, an idler dis¬ 
posed adjacent to the top side of tlie lower run of said pin carrying belt adapted to 
bend the belt through an angle and to vibrate it, and means adjacent to the under¬ 
side of the belt between rows of pins adapted to release objects from the pins.— Beet 
Harvester. Roscoe C. Zuckerman, of Stockton, Cal. 1,748,746. February 25th, 
1930. In a vegetable harvester having a wheel supported frame adapted to travel 
along the ground, a vertically movable topping unit mounted in connection with said 
frame, manually oi)erated moans for thus moving said unit, and a support for the 
operator of said means mounted in close association with the unit.— ^Manufacture 
OF Alcohol. Wm. L. Owen, of Baton Rouge, La. (assignor to the Cltlzeits of the 
U.S.). 1,748,791. February 26th, 1930. The process is claimed which comprises the 
mixture of bagasse and a molasses wort, the sterilization of this mixture, the sub¬ 
jection of this mixture to the fermenting action of seed yee^t until the yeast cells have 
become ^tributed upon the bagasse fibres and the wort has been reduced to one-half 
of its original density, and the transfer of this fermenting mixture to a body of 
molasses wort in which it is desired to produce alcoholic fermentation.— Centrifuoal 
Driers. Hans C.Bchr, of Scarsdale, N.Y. 1,749,368-1,749,370. March 4th, 1930. 
Apparatus for separating in two stages liquid from solids, comprises means for sup¬ 
plying a continuous stream of the material under treatment, a rotary screen, means 
for causing the material to move centrifugally over the screen with gradually in¬ 
creasing energj- of rotation, a second stage embodying a rotary receiving device 
having a receptive capacity less than the natural rate of centrifugal delivery from 
the first stage, for impeding the movement over the screen in the first stage. 
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United States. 

\WiUtU df Qroj/*) 


(ToB«or2»240lbt.) 


1910. 

Tom. 

1929. 

Tom. 

Total Receipte, Jan. let to April 19th 

• • • • • • 

667,446 

1,322,617 

Oelivenea „ „ 

• • • • • • 

873.236 

1,137,403 

Meltings by Refiners „ 

• • • e e • 

869.766 

963,892 

Exports ol Refined ,, 

• a s • • • 

16.730 

30,000 

Importers' Stocks. April 19th .. . . 

s • e • • • 

231,481 

283,445 

Total Stocks April 19th . 

• • see# 

394,646 

631,680 



1929. 

1928. 

Total Consumption for twelve months 


5.810,980 

5.642,636 

Cuba. 



Statxmxnt or Expobts and 

Stocks or Suoab, at March 

31st. 

(Tom of 2,240 Ibi.) 

1928. 

Tom. 

1929. 

Tods. 

1980. 

Tom. 

Exports . 

899,297 

.. 1,.333,984 

193,223 

Stocks .. 

.. 1,185,044 

.. 1,296,744 . 

. 1.399,271 


2,084,341 

.. 2,630,728 . 

. 1,692,494 

Local Consumption . 

21,141 

25,038 

14,382 

Receipts at Ports to March 31st 

. 2,106,482 

.. 2,666,766 

.. 1,606,876 

Habana, Afore/? 31df, 1030. 


J. OUMA. 

—L. Mkjbb. 


Sugar 

Crops of the World. 


{WilleU dh 

Gray'A Estimates to April 24f^, 1930.) 



1929-80. 

1928-29. 

1927-28. 

Cakb. 

Tong. 

Tom. 

Tom. 

Amerioa . 

8,824,333 

.... 9,190,564 .... 

8,147,901 

Asia. 

7,325,879 

.... 7,316,486 

6,891,716 

Australasia . 

616,483 

.... 633,066 

688,163 

Africa. 

688,668 

.... 762,004 .... 

666,360 

Europe ..... 

10,000 

• •. • 11,610 • • •. 

10,662 

Total Cane .«.« 

17.464,363 

.... 17,902,819 

16,294,691 

Bsar. 




Europe .. 

8,299.762 

..... 8,420,818 .... 

8,031,874 

U.S.A. 

901,713 

• •.. 938,640 • a • • 

965,241 

Canada. 

27,869 

•... 28,867 • a • • 

27,212 

Total Beet. 

9,229,344 

.... 9,388,315 .... 

9,024,327 

Totai. Cam and Ban.... 

266693,697 

27,291,134 

25,319,018 
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United Kingdom Monthly Sugar Report 


Our last report was dated 8th April, 1930. 

On the 14th April by a unanimous vote it was decided to abolish the single 
selling agency for the Cuban crop. This has had a serious effect on the position of 
sugar, and holders in their anxiety have decreased their price to IJ c.i.f. New York. 

The Budget which was taken also on the 14th made no change in the sugar duties, 
although it had been forecast that some change might 1)0 possible. 

The tone of the market since our last report* has been flat and cosier, especially in 
America. The Terminal Market has fallen 30 to 35 points. This was brought about 
by the Cubans, who could not sell their actual sugar and endeavoured to effect hedge 
sales on the Teniiinal market. 

The Terminal Markets in London have been flat, especially for White Sugar. 
In the Raw Market May fell from Os. 9d. to Os. IJd., August from 7 b. to Os. 5Jd., 
December from Ts. 3d. to Os. 9d., March from Ss. 3d. to 7s. 9d. There wore a few 
thousand tons tendered on the White Terminal contracts for May delivery, and this 
month sold from 9s. Od. to 8s. 4Jd., and August from 9s. l}d. to 8s. 9d. The latest 


prices are :— 

MAY AUGUST DECEMBER MARCH 

Raw . Os. IJd. .. 0s.5Jd. .. Os. 9d. .. 78.9d. 

White . 8s. 4}d. .. 8s. 9d. ,, 98.4Jd. .. — 


The trade have only bought sparingly, and there has been a general reduction in 
price. The refiners made two reductions of 3d. per cwt. on April 28th and May 8th, 
and their latest prices are, 218. 7 Jd. London Granulated and 258. 3d. No. 1 Cubes. 

Business in Raw Sugar has been small. 96 per cent, sugars have been sold down 
to 7s., at which price there are sellers to-day for June shipment, and a fair quantity 
of Polish and Czecho beet sold from Os. 9d. down to 6s. Od. f.o.b. 

Java has recently sold 40,000 tons, the balance of the old crop, at a parity of 
about 7s. 9d. f.o.b. 

There is no fresh news from Europe and at present the sowings are proceeding 
in a normal manner. 

Cuba is still accumulating sugar, and although the exports recently have been a 
little better, the stock in Cuba to-day is well over 3,000,000 tons. 


21, Mincing Lane, 

London, E.C.3, 

9th May, 1930, 


Arthur B. Hodge, 

Sugar Merchants and Brokers* 
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Notes and Comments. 


P. O. Licht on the World Sugar Situation. 

Light, the well known Magdeburg statistician, gives in his Monthly 
Report for June an interesting and instructive survey of the world sugar 
situation which, it must be noted, does not err on the side of optimism. He 
estimates the cun’ent crop production at a round million metric tons less 
than that of 1928-29, but then we are still suffering from the consequences 
of the latter crop being nearly two million tons larger than that of 1927-28, 
A survey of the visible stocks existing at April 1st last shows that they are 
by 922,098 and 1,816,592 metric tons res}>ectively bigger than those existing 
at the same time in the two preceding years. This state of affairs must be 
attributed to the great over-production in 1928-29, for the surplus production 
that year corresponds almost exactly with the surplus of the stocks of 1930 
compared with those of the year 1928 ; thus that surplus production, 
amounting to 1,966,000 tons, still has a bearish influence on the statistical 
position. 

These visible stocks are of their present dimensions in part, also, because 
the invisible supply—the imknown quantity stored by traders and consumers 
—^has probably been cut down to a minimum ; the trade in the whole world 
is living from haiid to mouth, and no one know’s when the movement will 
start to replenish invisibles to their former level. Those facts are known to 
the market, but the psychological effect of the big figures of visible stocks 
is to steadily depress prices. 

Another adverse factor is that consumption has lately stopped increasing 
for the time being, Europe during the last six months having registered a 
slight decrease, while in America development is proving below expectations. 
This factor if it persists through the yeax will merely offset the decrease in 
production and leave the visibles unreduced. Then the European beet crop 
looks like increasing by 100,000 hectares, which in the normal course may mean 
anything up to half a million tons extra of sugar next season. 

Light next records the failure in Cuba of the Single Seller scheme, and 
considers that the principal fault in the venture was the omission to solve 
the flnencial problem before embarking on that scheme; but he doubts 
whether at best it could have reaped more than a limited success, owing to 
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the difficulties inherent in marketing the sugar on one basis in America and 
on another one outside that continent. Any attempt to squeeze the American 
market might have jeopardized tlie tariff preference. As it is, Licht considers 
Cuba’s position pretty hopeless, in view of her weak finances ; conditions 
can only improve if she <iecicles to adapt her j)roduction to the possibilities 
of sale actually existing. 

Licht finally turns to Java. Here the difficulties in effecting sales are 
on the increase ; present ]irices are no doubt already pretty close to the low 
Java costs of production. But the quantity of sugar to be disposed of this 
year will scarcely be less than in preceding ones, so no alleviation of the world 
situation is to bo looked for hero. 

Summarizing, Licht deems that the near future looks by no means 
bright. It resolves itself into the question whether the industry is to submit 
itself to the process generally described as “ the survival of the fittest ”—a 
process lasting at best many years and causing severe losses even to the 
survivors —or whether new efforts shall be made to solve the sugar problem 
on an internatfonal basis. A necessary preliminary to this last is that the 
sugar countries must be j^roperly organized, and Licht observes that whilst 
so far international agreement has been frusta tod by the opposition or the 
doubts of the Java sugar industry, Cuba has now to be considered the 
hindrance, for there exists no organization whatever in her industry. As 
for Java, Light states that the lat^est well-informed opinion in that island 
is to the effect that the sugar industry there feels inclined on ])rinci])le to 
entertain new international negotiations ; but the Dutch are certainly not 
disposed to sacrifice themselves to the interests of the U.S.A. or to any other 
parties remaining outside the ])ropo.sed agreements. 

The Plight of the West Indies. 

Since the Budget announcement, nothing has occurred to sugge^st that 
the Oovomment have departed from tlieir attitude of 71071 posauinus in n^gard 
to the desperate plight of the British West Indian sugar colonies. Lord 
Passfield, the Colonial Secretary, has communicated officially with the 
governments of the colonies concerned, but has done no more than confirm 
previous statements and telegrajihic dispatches ex]>laining why it is irnjiossible 
for his Covemment to accept the recommendations of Lord Olivier’s 
Commission. He emphasized that other industries were in the same unfor¬ 
tunate position of finding price below the average cost of production and that 
the Government could not stand the drain of meeting the liabilities of all 
these industries. On the other hand, he invited attention to the numerous 
subsidiary recommendations of the Commission, some of which he deemed of 
considerable importance, and he requested the colonies to consider and report 
on the feasibility of carrying them out. He finally offered them the cold 
comfort of assistance from the Colonial Development Fund to facilitate' 
the substitution of other crops for sugar. 

In other words, the Government refuse to assist the staple crop of our 
West Indian dependencies, because certain home industries amongst many 
are also in need of assistance. The remedies that 90 per cent, of the rest of 
the world would employ to assist similar needy parties of their own are ruled 
out by the political party in power in England because their intellectuals are 
still wedded to a doctrine which the less influential but more practical men 
of the party are increasingly disposed to question as being applicable to present 
day conditions. It is not necessary to uphold high protection in order to 
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disbelieve in one-sided free trade. There may be much to deplore in the 
extent to which certain countries bolster up their sugar industries for example, 
by means of excessive protection ; the League of Nations has decided opinions 
on this point. But it is increasingly clear that so long as one great importing 
country clings to free imports, so long will it be impossible for the rest of the 
world to be brought to compromise. This fact is being increasingly realized 
in Great Britain, and the day may not be distant when public opinion here 
may give a political party the power to close up the gap, and put this country 
in a position to bargain with other countries for lower tariffs, or to penalize 
them fiscally in the event of refusal. 

The New Trend of Politics in England. 

It is significant that t wo big groups of newspaper proprietors in England 
are carrying out a campaign of reform and are trying to “ ginger uj) ” politic¬ 
ians, the Conservative party chiefly, to adopt schemes of protection for home 
industries and/or a sort of Empire -^^ollverein. The two policies are not at 
the moment altogether reconcilable, as Lord Rothermere, the protec¬ 
tionist, does not see eye to eye wdth Lord Beaverbrook, the Empire Free 
Trader. But both are agreed that the policy of free imports, inaccurately 
labelled ** free trade,” is one that will liave to be abandoned, and that speedily, 
if this country is not in time to descend to the status of a second-rate com¬ 
mercial power. Po[)ular new^spapers do not \isually go out of their way to 
boom a new' economic doctrine unless they feel that the pulse of the public is 
favourable for the venture. They have too much at stake in their vast and 
competitive circulations to care to su])port an unpopular cause. It is also 
significant that the trade union group who are generally classed as the right 
■ wing of the Labour party— the free traders who largely form the governing 
8€iction ranking roughly as the centre—are becoming increasingly dissatisfied 
with the existing system, and particularly with Mr. Snowden’s declared 
intent to take off at first opportunity the few protective duties that do exist 
—all because the doctrinaires disbelieve in them. It is clear to most observers 
that home politics are in a state of disintegration and sooner j)erhap8 rather 
than later the old lines of demarcation will be obliterated—^by the electorate 
if not by the political parties themselves. Mr. Baldwin, as leader of the 
Conservatives, is now committed to a policy of liberal safegucu^ding of home 
industries, but he hesitates to comitenance the taxing of foreign food in favour 
of Empire products w'ithout the endorsement of the public by means of an 
ad hoc poll, or referendum. Whether his caution is justified or not is probably 
one of the most debatable political problems with which the country is at the 
moment faced. But, unless an early general election is precipitated, the 
problem may solve itself in time through the better education of the electorate, 
and these last seem in process of conversion at a rate that must be alarming to 
the doctrinaires, 

Cuban Disunion. 

On another page our Cuban correspondent sets forth at some length 
the principal factors that in his judgment have led to the break-up of the 
attempt in Cuba to co-ordinate the selling side of the sugar industry. He 
writes as an American, long domiciled in the isltmd, and his main conclusion 
is that the recent contretemps was engineered by American interests whose 
object was solely to get cheap sugar, and to whom the need for improving 
the economic position in Cuba was a secondary matter. The various attempts 
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made by the Cuban Government since 1926, first to restrict the crops, and 
then, when restriction was abandoned, to co-ordinate the sale of the sugar, 
were made primarily with a view to protecting the smaller sugar companies, 
mostly Cuban ; it has been these companies—the Latin mills as our corres¬ 
pondent terms them—that have reduced their output since 1926 in an attempt 
to adjust supply to demand, but their efforts have been useless because the 
North American interests controlling over 60 per cent, of the indxistry have 
mostly expanded plantings. Seven big groups, connected if we mistake not 
with the American refining interests, have increased production by no less 
than 17 per cent.; other North American mills have registered decreases, but 
the net result as compared with 1924-25 is that the N.A. mills have increased 
production by 3 per cent., whereas the Latin mills show a decrease of 7 per 
cent, in their output. Our correspondent supplies an instructive table 
showing these figures in detail. 

Since the war several of the American banks have taken over a large 
number of sugar mills and in some cases sold them to comy)anies organized 
by them, and in others formed operating companies to manage them. These 
are the companies that have gone in most for expansion, and with their ample 
financial msources they are disinclined to curtail operations. Then, as our 
correspondent j)oint8 out, the refiners, brokers and 8j>eculators are all inter¬ 
ested in getting cheap sugar. As middlemen they are not concerned with the 
producer’s difficulties of making a profit. “ Low prices for Cuban raws are 
desired by U.S. refiners so that they may keep the price of refined down anti 
make it difficult for the continental beet and cane producers to compete, . . . 
and so that a wider margin may be charged without an apparently high 
price for refined.” 

These, it would appear, are the hostile elements trading in Cuba who ’ 
have defeated the attempt of the Cuban Government to ameliorate the lot 
of the smaller producer and also of the large number of colonos interested 
in the cultivation side of the industry. As we have already recorded, there 
was a woeful lack of co-operation amongst the sugar industrialists which was 
inimical to the success of the single seller ; but in view of the above mentioned 
facts, it would have been surprising if it had been otherwise. Unfortimately 
also, the Chambers of Commerce in the island adopted a hostile attitude, 
seemingly because they feared that co-operative selling might be followed by 
co-operative buying for the industry. But the missing cornerstone of the 
edifice of the Government programme of co-operation was the lack of financial 
support to see the scheme through. They were dependent on outside aid 
for this, that is on American banking aid, and though it would appear that 
the American banks gave the Cuban Government leust summer the necessary 
verbal assurances, the money was not forthcoming when actually needed, so 
the edifice crashed. 

It remains to be seen now whether the Cuban Government can try another 
line of advance in order to protect the smaller producers and the large number 
of cane growers ; or whether it will be forced to see Cuba become increasingly 
a cane-growing preserve for American interests who, it seems clear, will make* 
no effort to adjust supply to demand, and in that respect threaten to be a 
menace to the world sugar industry as a whole. If Cuba is to remain an 
indep^dent power she will have to work out her own salvation and protect 
her indigenous interests; the solution, as our correspondent suggests, may 
conceivably take the form of diversifying the crops produced and relying less 
on sugar. But, meantime, it should not be beyond the wit of her Government 
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to try again to co-operate the more favourable elements in the sugar industry, 
including the colonoe, some 30,000 in number, who contribute 90 per cent, of 
the cane crushed by the 180 mills. Unfortunately, the ethics of government 
in Cuba, from all reports, leave much to be desired, and an otherwise justifiable 
policy may suffer discredit from the mode of its application. 

The British Sugar Beet Society. 

At the annual meeting of the British Sugar Beet Society held in April, a 
satisfactory degree of steady progress was reported, though there is a complete 
cessation of the building of new sugar factories. Last year 54,000 acres more 
of beets were grown than in 1928, and this season a further increase of 88,000 
acres is exj>ected, no less than 320,000 acres having been contracted for. The 
tonnage on the average is not as satisfactory as had been hoped for, but as 
regards 1929 it may be partly accounted for by the drought which affected 
the light lands. On the other hand, the admitted failure of many of the newer 
growers to seek and follow the help and advice of the factory experts and 
the county agricultural organizers necessarily had a deterrent effect on the 
tonnage achieved, and so 8J tons of beets per acre is the average of the whole 
production. The Mason Ouj) and Medal winners, however, came out well 
with tonnages in the neighbourhood of 20 tons roots and over 3 tons of sugar 
in the acre, figures wdiieh clearly show the scope for improvement available 
for the bulk of the growers, even allowing for the fact of varying soil fertility 
and productiveness. 

One of the advantages to the farmer of growing this crop was pointed 
out by the chairman. Col. E. Royds, and that was the credit facilities offered 
by the factories. Thereby the grower can get some of the capital advanced 
him to grow his crop (something like £5 per acre in the course of the summer) 
and then has a guaranteed price for his roots in prospect. This is a financial 
feature which is surely if slowly impressing itself on the British farming 
community. It is true we have still to enter the final and lowest stage of 
the subsidy (coming into operation for the 1931 crop) and one hazards that 
the factory terms to the growers may not then be entirely to the liking of the 
latter. But the longer view seems more important, and the more the farming 
community in this country is attracted by the merits of sugar beet culture, 
both as a valuable rotation crop and as a means of securing quick returns for 
outlay, the less likely will be the prospect of the politiciauis leaving them 
wholly unsupported w'hen 1934 comes round. The last few months have 
witnessed a striking revival in this country in the demand for the safeguarding 
of home industries, and if the campaign in its favour fulfils the present indi¬ 
cations of growing support, the prospects of the home beet sugar industry 
obtaining security of tenure will be considerably enhanced. But more spade¬ 
work remains yet to be done before the industry can be classed as really 
efficient. 

At the above meeting Mr. Alfred Wood took the opportunity to correct 
the impression apparently widely held that the factories have hitherto been 
^accustomed to discharge process and other waters into rivers without any 
treatment. Actually, when any factory was built, a purifying system was 
installed similar to that developed on the Continent, and Mr. Wood, speaking 
as a member of the Beet Sugar Factories Committee, said that, in all, the 
factories had to date spent some £341,000 on purifying plant, devoted to a 
real attempt to reach the highest standard of success possible in the light of 
present day knowledge. The cases of river pollution which cropped up last 
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season and led to legal proceedings were due, be explained, to the exceptional 
drought of last summer which made it impossible for the factories to do every¬ 
thing they coixld wish for the fishing interests and at the same time maintain 
those of nearly 70,000 workers. But they have been able to advise the 
Ministry of Agriculture and Fisheries of a substantial advance in the methods 
to be employed during the coming season. 

Cane Variety Problems in South Africa. 

On another page we give some extracts from an important paper, 
summarizing the results of the intensive cam})aign, conducted during the 
last half dozen years in Natal, to prepare the ground for rejdacing to some 
extent the North Indian variety, Uba, by more profitable types. This matter 
is not only of vital moment for the future of the South African sugar industry, 
but should be of great interest to all students of virus diseases among jilants, 
because of the unicjue conditions prevailing in the Natal sugar belt. The cane 
universally grown in the fields has many drawbacks, but has one great asset, 
in that it is irnmime to mosaic, and highly resistant to most other cane 
diseases ; and thus Natal is placed in a very favourable position as regards 
most other cane growing countries, as she can claim that she is not suffering 
from either ])est or disease in the cane fields to any appreciable extent. 

But the Uba cane has its own virus disease, called Streak from the })attern 
on its leaves, and this disease has been shown to attack at least 18 of the cane 
varieties recently introduced under quarantine regulations into the country 
for testing. While not apparently so devastating as cane mosaic (Uba is to 
a great degree tolerant of streak), we must be iirepared for the apjiearance 
of this new virus disease in various countries, because of the wide distribution 
of Uba for breeding an<l other purposes during recent years- in fact rei»orts 
are already being received of the occurrence of streak clsewiiere than in Natal. 
Natal’s cam])aLgn referred to above has been to clear out all cane varieties 
other than Uba from the country, as most of these have been found to harbour 
mosaic ; and thus to create a mosaic-free cane tract for the growdh of the 
newly introduced varieties. How far this has been successful, and tlie 
unexpected difiiculties that have been met with, will be seen from the perusal 
of the extracts which we have made. 

The Question of New Cane Varieties In Mauritius. 

While on this subject, it may be mentioned that one of the matters 
relating to the sugar industry in Mauritius which was brought forward in 
Sir Fbancis Watts’ Rejiort recently jiublishod,^ was the importance of meeting 
the incidence of disease in that island by introducing new varieties either 
irmnime or resistant to such diseases. Not (juite so much as in 8outh Africa 
is Mauritius dependent on one cane variety, but about 60 per cent, of the 
crop is composed of the White Tanna; and the Department of Agriculture 
is rightly apprehensive lest the consequences involved in depending so much 
on a single variety may loom large in the near future. Much work has indeed 
already been done by the Department in obtaining promising varieties from, 
other countries, in investigating their value and suitability for Mauritius 
conditions, and in distributing them to planters. It should be noted that 
the Department is fully alive to the danger of introducing pests and diseases 
when canes are brought in from other countries ; proper quarantine is provided 
for newly introduced can es , an d Sir Francis Watts remarks that owing 

1 See 1930, 18o! 
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to the vigilance of the officers of the Department the presence of mosaic 
disease on certain imported canes has been recognized before they were 
distributed : these were destroyed and the Colony saved from the introduction 
of a dreaded disease. 

To Dr. Tempajsiy appears to have been chiefly due the credit of impressing 
on the Mauritius sugar industry the necessity to introduce new resistant 
varieties. His views at the time received a good deal of attention both from 
the planters and from the Government, in consecjuence of which the matter 
was submitted for the consideration and advice of the Imperial Bureau of 
Mycology at home. The outcome was that Mr. S. F. Ashby of that Bureau, 
who has extensive first hand knowledge of cane disease, visited Mauritius 
to in(|uire into the incidence of diseases and to advise concerning them. He 
wiis able to confirm the work of Mr. E. F. S. Shepherd, the Island Botanist 
and Mycologist, who found that there w'ere two distinct diseases likely to be 
or)nfused under the name of “gumming disease,” namely, the true gumming 
<lisease of Australia afui the Australian Leaf Scald. It has been shown that 
White Tanna is susceptible of being affected by both diseases to the same 
extent, while leaf scald is widespread over the island and the losses caused 
by it are greater than tliose occasioned by gummosis. 

At the same time Mr. Ashby while recognizing the ))resonco of certain 
<liseases which, if neglected, may be capable of doing much harm, does not 
ap})areutly suggest that the industry so far is ex])eriencing any grave losses 
from these, and appears to think that the planter with the assistance of the 
Department of Agriculture can handle the situation without resorting to any 
violent or disruptive measures. This is just as well, since with the extensive 
ratooniiig ])ractise(l in Mauritius, the fields are only re-plantod at intervals 
of from se\'en to eight years or more, so that in the ordinary course it would 
take a long time to supersede the existing cane ])lants with new varieties. 
Tlio introduction of newer resistant tyties can therefore be undertaken with 
ample time to study their characteristics in their new environment. 


Manc’hkster I)is(\4K1)s Free Trade. —The Manchester Chamber of Commerce 
lately took a referendum (if its members with regard to their fiscal policy, and the 
rt^^suits were somowliat surprising, as on a 68 per cent, vote of the traders of that 
Moi'ca of frtM‘ trade, there was approximately a three-to-one majority in favour of 
fis(tHl reform. In favour of the liolicy “ generally known as free trade ” there were 
()07 votes or less than one-sixtli of the whole membership of nearly 4000 ; “ in favour 
of a settled policy of imposing protective duties in the manner generally known as 
safeguarding ” there were 086 votes. Other votes wwe cast for varying forms of 
protection ; in the aggregate 607 votes wwe cast for free trade and 1736 against. 


Research pays. —*’ The total budget of the Research Bureau of the Philippine 
Sugar Association for last year was .#76,000.1 We have calculated the actual 
value of a few of the findings of the Research Biu*eau ; to be conservative, we have 
usually divided calculated savings by two. The results are surprising, even to 
ourselves. For example, the finding and demonstration that phosphoric acid gave 
large increased yields in the estimated 36,000 hectares of uplands of western Negros 
alone, gives increased yields annually valued at more tlion $180,000 ... It is, more 
difficult to evaluate the increased yields from vaiioty experiments. In addition, 
however, to all the tangible financial returns is an even greater quantity of ineligible 
savings resulting from the growing of more ratoons, longer cropping, fertffizing at 
time of planting, avoidance of diseases, and so on, almost indefinitely, which mean 
that on our investment of pesos in research annually we are obtaining an annu^ 

return of well over 4000 p er cent.” _ 

^ AraSRTOX LSB In hl8 Director’s Report to the PhUlpplne Sugar Association, 
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Industry. 

By EABL L. SYMBS. 

Little consideration has been given to the factors which brought about 
the downfall of the Co-operative Sugar Export Agency (C.E.A.) in Cuba. 
Some idea of the difficulties with which it was contending and the partial 
results of its operation was given in our April article, which mentioned the 
rabid agitation and newspaper propaganda then prevailing. This achieved 
its object when on April 14th, the C.E.A. was dissolved, liberating more 
than three million tons of sugar and causing the price to fall below the lowest 
point on record. A study of the reasons for this abrupt change will be of 
interest, in view of the magnitude of the task imdertaken. 

As indicated in the September issue (p. 469), this organization was not 
a real co-operative, being one in name only. The fundamental idea of a real 
co-operative is one man, one vote, and in the C.E.A. there were men with 
three thousand votes and others with only a hundred, according to the 
production and shares held by their respective mills. Substantial equality 
among producers interested in a co-operative with respect to its affairs is 
fundamental, as well as similarity in aims and objectives. It will be shown 
that there is no such singleness of purpose among the various producers of 
Cuban sugar, and for this reason it is impossible to form a co-operative which 
will handle the entire crop, even when it is attempted by governmental decree. 

Considering the steady growth of the agricultural co-operative movement 
in other countries, there is a possibility that this method of doing business may 
succeed in Cuba when proper preparations are made. The co-operative move¬ 
ment began in England, in 1844, at Rochdale ; and Manchester is considered 
the world centre of co-operation. It was adopted in France in 1848 and 
there are now co-operative reserve banks there. 

A co-operative cheese factory was started in New York State in 1861 ; 
co-operative banking dates from 1862 in Germany ; co-operation is one of the 
few carry-overs from the old regime in Soviet Russia. The persistence of this 
method of doing business through the past eighty years and its spread to many 
countries and its growth to large dimensions in spite of the continued opposi¬ 
tion of avaricious commercial groups, are strong indications of the soimdness 
of the agricultural co-operative. It seems to find its most favourable environ¬ 
ment where the leading business men have come up from the land. This may 
accoimt for the absence of co-operatives in Cuba, where the leaders in business 
as well as politics have, with few exceptions, never been ordinary farmers nor 
handled a plough. Tliey seemed to realize that if the C.E.A. were successful, 
it might lead to real co-operation in bujdng as well as in selling, and due to 
their efforts many Chambers of Commerce throughout the Island joined in 
the fight against the C.E.A. 

Real co-operation among producers of CHiban sugars shipping through 
one port should prove successful if such a group could be formed voluntarily, 
and if they could reach an agreement with a single refinery to supply its entire 
requirements. Before this can be done, however, some method of providing 
agricultural credit other than through commercial banks must be provided, 
and the same group of producers might be able to form a co-operative bank 
with necessary governmental assistance and legislation. It should be 
remembered that the real cause of the downfall of the C.E.A. was the in¬ 
ability to secure credit on stored sugars from the existing commercial banks. 
Co-operatives in the United States had the same difficulties until 1916, when 
the Federal Farm Loan Board was created, and in 1923 the Federal Inter- 
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mediate Credit Banks were formed to disooimt warehouse receipts for the 
co-operatives. These financial institutions have solved the seasonal crop 
credit problems at a comparatively low rate of interest. 

Financing of warehoused sugar has been done in Cuba by the commercial 
banks for years, and it is understood that before the formation of the C.E.A. 
last July the government received assurances from the Havana bankers that 
some method could be worked out to finance the C.E.A.*s holdings of sugar. 
These assurances proved to be but an empty gesture, a kowtowing to officialdom. 
At the final showdown in April the members of the Havana clearing house 
advised that they had been instructed by the U.S. Federal Reserve Board 
not to lend money to the C.E.A. or finance its sugar holdings in warehouse. 
On the one hand, we have the Federal Farm Board lending money to'Agri- 
culttiral Co-operatives in the United States, and financing commodity price 
stabilizing corporations with money from its half billion fund; and on the 
other, we find the Federal Reserve Board refusing funds to the Cuban co-opera¬ 
tive which was organized to regulate sales and stabilize the price of sugar. 
Another inconsistency is the success of Brazil in floating a large loan to finance 
its coffee. This must have had the consent of the U.S. financial authorities. 
The U.S. Chamber of Commerce has just passed a resolution condemning the 
Farm Board for lending money to co-operatives at lower rates of interest 
than obtainable in commercial banks. These citations indicate the obstinate 
opposition of commercial and banking groups to the co-operative movement, 
and show that special legislation is necessary to provide the credit required by 
such organizations. 

The U.S. refiners, sugar brokers and speculators formed another impor¬ 
tant factor in the destruction of the C.E.A. They provided a hostile and 
continuous propaganda from the North composed of misleading rumours and 
disquieting reports, and it is not improbable that they were at the back of the 
Havana newspaper campaign that did so much to help build up the opposi¬ 
tion. 

The refiners did not like the attempt of the C.E.A. to secure part of the 
44-cent preferential allowed Cuba in the U.S. Tariff, by quoting them a price 
30 to 40 points higher than that prevailing in the world market. They con¬ 
fined their purchases to duty frees and took very litle new crop Cubas at the 
Agency’s set up price. When they had practically exhausted the old crop 
Cubas stored in the United States and the supply of duty frees was becoming 
skimpy, they became desperate. It is reported that they appealed to the 
Federal Reserve Board not to allow any financing for the C.E.A. to go through, 
on the charge that the C.E.A. was a monopoly holding up the price of Cuban 
sugar in restraint of trade. This brought the desired result and the C.E.A. 
was dissolved, allowing the refiners and speculators to buy Cuban sugar at the 
lowest price in history. The Capper-Volstead Act of 1922 allows co-operatives 
to fix prices for their products so long as such prices are not unduly enhanced. 
No one could prove that any price asked by the C.E.A. was “unduly enhanced,*’ 
since such a figure would mean an undue profit over the cost of production, 
and a phenomenon of this nature has not been recorded for several years in 
the sugar business. To claim that a co-operative is a monopoly is old- 
fc^ioned, since the Clayton Act of 1914 provided that agricultural co-opera¬ 
tives should not be held to the Sherman Anti-trust Law. There is no act 
immunizing the refiners, however, from this law, and the courts regard the 
fixing of prices or agreement on a schedule of prices by a group of manu¬ 
facturers of the same product as a violation of the anti-trust laws. Wuxbtt 
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& Gbay’s daily publications show that every refiner in the United States 
changes his price of refined up or down in accordance with a similar change 
made by the other refiners, and they all invariably quote the same price and 
try to make their changes effective at the same hour. The regulation of sales 
by co-operatives is not considered restraint of trade by the courts. Did the 
C\E.A. receive fair treatment from the refiners ? 

There is nothing economically sound in producing crops that miist sell 
at a price below the cost of production. Wlien such a condition arises 
ordinarily, industries close down certain producing imits and limit their ex¬ 
penditures for raw materials; that is, they try to bring their portion of the 
supply nearer to the demand so that a price higher than the cost may be 
obtaine^l. The North American interests controlling over 60 per cent, of the 
Cuban sugar industry liavo not followed this practice, but on the contrary have 
kept producing units open, and ex])anded plantings, and absorbed tremendous 
loss63s in the past few years. Many mills have shown steady losses of more 
tiian $200,000 yearly during the j)ast five years, yet they are kept going by 
indiviflual banking interests, apparently conq^eting with one another to see 
liow^ long they can continue to take lo.sses. Two large North American 
(‘ompanies have crashed in the past year with a total loss to stock-holders, in 
tJie re-organization, af more than $100,000,000. The bond-holders took the 
assets created by tlie shareholders’ money and the latter were only offered 
the o})jK)rtunity to subscribe for more stock in the new companies, is this 
the obj(H*t of the Innid-holding banks in their Cuban operations ? 

A table has been ])repared showing the ]>roduction (^f the North American 
interests as well as that of the others in the (’u))an cro])s of 1018-19, 1924-25, 
and 1928-29. In their effi)rts to have the sup]>ly meet the demand tlie seven 
groups witli 31 mills in 1919 increased their ])roduction by 64 per cent, for the 
croi) of 1925 and then bad 35 nulls. With the same mills in 1929 their pro¬ 
duction had almost doubled that of 1919 with an increase of 92 per cent. 
The ])rice wtis bolo^v 3 cents from 1924 on, yet this group expanded 14 per 
cent, from the 1925 crop to that of 1929, showing a queer conception of making 
the supply fit the demand. 1’he ]n’ice since 1924 has been near to, or below 
thi> declining costs, yet the signal to reduce siqrply was unheeded, and a 
strong contribution made to the present situation by these interests. 

It will be noted that the Latin mills have fallen off since 1925, and now 
ju’odnce only 32*4 per cc'iit. of the total, as compared with 42*4 per cent, in 
1919. The tendency among the larger producers as shown in the first group of 
31 mills has been tc» increa'^e production, and this tendency is still alive, as 
may l)e seen from th<» following resolution presented at the April 14th meeting 
of the C.E.A. by the representative in Cuba of the American Sugar Refining Co. 
It is first requested that the C.E.A. be dissolved 'with the return of 80 per cent, 
of the sugars under its control to the producers. Then the motion reads : 
In order to interest the U.S. and British refiners, brokers and speculators, 
who have been withdra'wn and indifferent since the formation of the C.E.A., 
let the widest possible publicity be given to the fact that the native and foreign 
mill owners of Cuba adopt the following resolutions :— 

(A) That no new restriction of crops will be declared. 

(B) That no “ beginning date ” shall be set for any future crop. 

(C) That no single seller shall be set up. 

(D) That no new plan of unified sales shall be tried. 

(B) That the export of sugar will not be organized, limited nor taxed in any 
way. 
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(F) That the planting of cane shall not be prohibited nor limited in any form. 

((?) That the cutting of forests shall not be prohibited especially for cane 
planting. 

(H) That no attempt shall be made to force the law of supply and demand. 

(I) That no other measures which may prevent Cuba from making the greatest 
number of tons of sugar at the lowest possible price shall be adopted. 
To promote Cuban competition in world markets under the most favour¬ 
able conditions efforts will be made to annul the Tarafa Port Law which 
prevents the use of private shipping ports, and also to reduce freight rates 
in Cuba, which are to-day the highest in the world. 

This is rather a comj)lete declaration of intent and purpose and, while 
it was not adopted in its entirety, it serves to indicate what the powerful 
interests in control of two-thirds of the Cuban sugar industry want to accom¬ 
plish. There is no intention to reduce plantings in an effort to bring the pro¬ 
duction down near the demand. The refiner’s spokesman in the U.S., upon 
hearing of the dissolution of the C.E.A., stated to the press that the sugar 
industry should abide by the law of supply and demand, and yet the actions 
of the North American groups in the past have been in violation of that law 
and their plans for the future in Cuba as revealed in the above resolution are 
not in accordance with it either. 

The same negligence of this law is noted in the refining capacity existing 
in the United States, where a yearly melt of 7,700,000 tons of raws can be 
handled and there is demand for about 4,500,000 tons ; i.e., the supply is 
70 per cent, greater than the demand. The depreciation and interest on this 
large excess refining capacity is one reason for the wide margin charged, which 
in its turn requires that the price of refined be unduly enhanced. The refiners’ 
annual reports all show substantial eamings in sharp contrast to the losses of 
Cuban raw producers, as will be observed in the following comparison taken 
from the April Economic Review of the National City Bank. 

No. of Operations Net Worth. 

Companies in January let, 1928. January 1st, 1929. 

18 .. Cuba . ^i^315,615,000 .. «300,193,000 

33 .. U.S. and Insular.... P94,889,000 .. 8^407,731,000 

Net Profits. 

Loss 1928. Loss 1929. 

18 .. Cuba . #2,897,000 .. #3,196,000 

Profits. 

33 .. U.S. and Insular.... $36,441,000 .. $26,979,000 

Low prices for Cuban raws are desired by U.S. refiners so that they may 
keep the price of refined down and make it difficult for the continental beet 
and cane producers to compete, so that less capital may be needed to buy 
raws, and so that a wider margin may be charged without an apparently high 
price for refined. The bankers may like a low price for Cubas, so that they 
can foreclose on more mortgages and control a larger portion of the sugar pro¬ 
ducing properties. These are the interests now in control of 67 per cent, of 
the Cuban production and their auctions referred to above do not indicate that 
they desire any improvement in conditions in Cuba, and they apparently get 
what they want. All efforts of the government to combat this element and 
wd the small producers have been made ineffective by the stronger counter 
interests. About the only solution left to the government is to adopt dis¬ 
criminatory legislation and taxation and aid the native producers to produce 
diversified crops by protective tariffs. This will raise the cost of living, but the 
buying power of the Cuban people will be raised by the better remuneration 
that may be derived from other crops. 
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South African Sugar Notes. 

(By our Durban Correapondent.) 


The Existing Situation .—Siigar prices during the 1929 season were at a 
very low ebb for two main reasons. Firstly, a record export quota sold at an 
unusually low world’s price ; and, secondly, a quantity of sugar was dumx)ed 
into the country and severely depressed the home market. Dumping duties 
were imposed, but could not be made effective against Holland and Cuba in 
terms of the Customs Act. In view of the above facts the planting and milling 
industries made very strong representations to the Government for some 
further measure of protection. The planters in addition advanced the 
• suggestion that consideration should be given to the practicability of imposing 
some sort of check on the rapid expansion of planting areas, which was causing 
an ever increasing proportion of the production to be exported overseas at a 
price far below the cost of production. Owing to the fact that Parliament 
was not in session, and that after re-assembling there was a considerable 
amount of other business to be attended to, it was not until late in March 
that anything could be done. It was then that the Minister of Finance 
announced that the import duty on sugar would be raised from £8 to 
£12. 10s. Od. per ton, the duty to come into effect immediately. In spite of 
the opposition of interested factions and theoretical free-traders, the Budget 
containing this provision has now been passed. 

This duty should prove an effective barrier against the entrance of all 
outside sugar, except a certain amount from Mozambique which, besides 
being produced with exceptionally low labour costs, also enjoys preferential 
rates on the South African Railways. 

One of the conditions under which the suspended portion of the 1926 duty 
was imposed was an obligation to provide sugar to manufacturers at duty-free 
rates. The cost of this is borne equally by all millers and planters who are 
signatory to the Fahey Conference Agreement. Certain milling companies, 
however, are not bound by this Agreement and certain planters who have not 
assented to the Fahey Agreement are at the moment claiming payment for 
cane bajsed on the price of refined sugar not subject to this rebate or to export. 
These exceptions natiurally increase the burden for the conforming section of 
the industry. 

New Sugar Bill .—To meet these and other circumstances, a Bill has just 
been drafted and will be submitted to Parliament in due course : it comprises 
provisions 

(1) To apply the provisions of the Fahey Agreement to all millers and 

planters. 

(2) To establish a permanent Board of Arbitration to settle disputes 

arising from the interpretation of the Agreement. 

(3) To provide for the sanction of the above Board to the cultivation of 

new cane growing areas. 

The first two provisions are almost universally welcomed. The third, 
however, is highly controversial and is expected to receive a certain measure 
of opposition. With few exceptions the millers are opposed to any limitation. 
This is only to be expected, as an increase of cane crushed would materially 
reduce manufacturing costs. On the other hand, the extension of cane growing 
areas would be of no assistance to planters in the present areas. There is also 
the very large body of public opinion which, not being directly interested in 
the industry, looks with disfavour on any measure which would adversely 
affect the country’s export trade. 
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While the new rate of duty should have a good stabilizing influence, it 
would be idle to look for any sharp rise in prices. The j^rice for the past 
season for 13 per cent, sucrose cane will be in the neighbourhood of 14s. 4d. 
For the coming year this should be in the neighbourhood of 14s. 9d. As the 
price basis of cost of producing a ton of cane was fixed by the Board of Trade 
in 1926 at 15s. 6d., it will be seen that the position will still be difficult unless 
there is a material improvement in the world’s markets. 

The Prospects for the Season .—Owing to extended ]jlantings another record 
crop is expected, probably in the neighbourhood of 320,000 tons. This will 
be the fifth year in succession to show an increase. The ]mst few months have 
been unusually dry and the cane in some parts is showing the effects of , 
drought. As there are now only a few weeks before the dry winter starts, it is 
to be ho])ed that there will bo some saving rain. Unless unduly damaged by 
drought, the cane for this season is expected to be of higher sucrose content 
than last year. The total crushing capacity of the industry remains about 
the same. One small factory will not crush, but another small one is expected 
to operate for the first time. Two factories have somewhat increased their 
capacity by additions to their milling plants. In order to cope with the 
increased crop, an early start all round has become necessary, and most 
factories will be starting during the first half of May. 

The Length of the Season .—^This brings us to the difficult question of con¬ 
fining the crushing season within reasonable bounds. The peak month for 
sucrose is September. From June to the beginning of December the cane is of 
fairly good quality. Limited capacity, however, has compelled the extension 
of crushing operations beyond these limits, so that a considerable quantity of 
cane has to be crushed in May before it is mature, and in late December and 
sometimes January after it has begun to fall off. In particular, a late close, 
such as was experienced last season, proves very injurious, and considerable 
quantities of cane were rejected in January. Last year’s operations were 
considerably delayed by malaria, and this again threatens to become a 
serious factor in some districts. The late closing also interferes with planting 
operations. 

For some time past the steady growth of capacity of individual factories 
has been accompanied by the elimination of the smaller imits. In recent 
years a number of very small units have been erected in outlying areas, but 
this is not likely to continue. On the other hand, there is little opportunity 
for any new large factories in the present areas, as most planters are boimd by 
long term agreements to the existing factories. To cope with the ever in¬ 
creasing tonnage and to keep the season confined to the best months, it will 
therefore be necessary (1) to have new large factories in new areas if these are 
not restricted ; and (2) considerably to increase the capacity of existing fac¬ 
tories. 

One such new factory is at present being mooted. More than one factory 
has already planned considerable extensions, but a great deal will have to be 
done if there is not to be a serious overteixing of existing plant, and a dangerous 
extension of the crushing season in the near future, 

Durban, May 8th, 1930. 

Low Pbiok Levels fob Various Commodities.— Other world products are 
experiencing with sugar the evils of over-production and uneconomic prices. Rubber 
has reached the new low record of ejd. per lb.; tin has fallen to the lowest price 
for 20 years; silver has dropped as low as IT^^d. per ounce (which compares with 
B9^d. in 1920); while copper, long maintained at 18 cents per lb., has recently lost 
a third of its price. 
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Cane Farming. 

B7 O. a. barber, O.I.E.. So.B- 

The study last month of the Annual Report of the Bureau of Experiment 
Stations in Queensland, where plantation and factory are under different 
management, and a great forward move is being made at improving the 
character of the field work, has suggested that it may be interesting to 
institute a few comparisions between the position of cane farming in different 
coimtries, and the possibility of bringing the results of research to bear upon it. 
But it will soon be seen that no generalizations can be indulged in from the 
excellent start that has been made in Queensland, for, as so often is the case 
in the ceuie sugar industry, we have there a set of conditions which is f|uite 
imique. Perhaps the most striking among these is that the industry in 
Queensland is to a large extent removed from the disastrous position at 
present met with in most sugar producing countries, because it is more or less 
independent of the world’s price of sugar. With an assured local market 
at a comparatively high price for most of the sugar produced, there is no let 
or hindrance to her developing her industry in her own way. There is, more¬ 
over, no low priced alien labour to consider, and the price paid for sugar within 
the Commonwealth is regulated to meet the needs of her costly white culti¬ 
vators. Queensland is thus placed outside the range of the economic factors 
dominating tlie rest of the cane farming countries. 

It is generally held that, for cheap sugar production, imified control in 
field and factory is an advantage. And yet it is arguable that, because the 
operations in the two sections are so unlike, and require such different training 
and capabilities, a division of labour would furnish the ideal, and that they 
should be imder separate control. But in that case a very complete co-ordina¬ 
tion would be necessary, and that is apparently very difficult to obtain. And 
it may also be advanced that the great success obtained under unified control 
in Java, Hawaii, and Peru, with their special conditions, may have had an 
undue influence in forming the general opinion. After all, the form which 
the management eissiunes is only one of many factors bringing success to the 
industry; and, leaving out the fundamental ones of climate and soil suited 
to growing good crops of cane, and the absence of avoidable losses in extracting 
the sugar and rendering it fit for the market, hardly any factor can be con¬ 
sidered as vital. 

Taking the moat important, cost of production, it is an oy)en question 
whether sugar can be more cheaply produced in Java. Peru or Cuba. The two 
first offer good examples of unified control, the last of the extreme of separation. 
As to cane varieties, Java has the best in the world, Cuba depends on Cxistalina 
which is certainly capable of imjjrovement, wliile Peru persists in planting the 
much abused Otaheite : Peru and Java are dependent on irrigation, which is 
practically absent in Cuba : in Cuba and Peru implemental cultivation ia 
highly developed while there is very little but manual labour in Java, this 
difference being of course connected with the cost and amount of labour avail¬ 
able ; wages in Cuba are six times as high as in Java, and Peru is about half 
way between : long ratooning is characteristic of Cuba and Peru while it is 
altogether absent in Java: the trash is carefully returned to the soil in Cuba, 
it is as carefully cleared and burnt in Peru, while there is, of course, none in 
Java ; finally, every stage of plantation work is guided by intensive research 
in Java, but there is little if any in the two other countries. Each country 
has its difficulties and its advantages. Perhaps the chief assets in Java are its 
cheap and abimdant labour, its excellent cane varieties, and the complete organ-, 
ization, including an impressive research department, through which it has 
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been able to overcome its disadvantages. Peru has a mild climate for a desert, 
has an easily worked fertile soil and the cheapest irrigation water in the world ; 
the. estates are large and are said to be excellently managed, and there is very 
httle if any disease in the fields. Cuba has many advantages in soil and 
climate, and till recently a superabundance of land ; and it is quite possible 
that its colono system may be added as an asset, because it appears to be 
eminently suited to the genius of the people. 

We thus get back to cane farming, and it will be well, in the first instance, 
to attempt some classification, based on the character of the farmers and the 
size of the individual holdings. On the whole there seems to be a tendency for 
the factory managements to encourage it, for they must have cane, and it 
appears to be gradually increasing. It is proposed to recount the chief 
facts at present known as to the status of cane farming in Cuba, Queensland 
and Mauritius, as representing the throe chief types, although there are others. 

It is stated that there aie roimd about 30,000 colonos in Cuba, who contri¬ 
bute 90 per cent, of the canes crushed by the 180 mills. The holdings are 
very large, the average being given as 1330 acres ; a colono having only 600 
acres would be regarded as a small one, while some of them farm up to 
10,000 acres. These men are substantial, and some of them wealthy and have 
great political influence. The cultivation leaves much to be desired, but it is 
only by economic pressure that any improvements are likely to be effected. 
Such is being exercised at the present moment. The present crisis in the sugar 
industry hits them hard, for the contracts with the mills are usually drawn up 
for ten years—5 to 6 lbs. of sugar for every 100 lbs. cane delivered to the mill. 
Many of these contracts were drawn up when the price of sugar was high, and 
now that it is low the money they receive is insufficient to pay for the cost of 
producing the canes, and some sliding scale will obviously have to be adopted. 
Another adverse factor for the colonos is that the custom hitherto 
prevailing, of working the soil out and then taking up fresh land, is becoming 
more and more difficult; there is not much land left within easy reach of the 
railway and the Government is disinclined to allow new forest land to be 
opened. 

If and when the cane growers of Cuba desire to introduce the results of 
research into their fields, there is help at hand. The island has long had an 
agricultural department; and, during recent years there has been a great 
development of economic and scientific research on the plantations, the latter 
largely conducted by United States institutions. The weak point of this 
development appears to be in appl 3 dng the results obtained to the fields. 
And, considering the present economic condition of the tropical sugar industry, 
it is permissible to hope that this application may be yet further delayed. A 
Cuba producing sugar to the limits of its capacity (as Java and Hawaii appear 
to be doing) would be regarded in other sugar producing countries and the 
sugar industry at large as a serious portent. 

The conditions are quite different in Queensland. There are slightly over 
7000 farmers supplying 38 factories with canes. The average holding is given 
as 40 acres, and it gradually increases from south to north in the long drawn out 
cane belt. In the older, southern portion the average acreage ranges from 30, 
where frost is somewhat severe and the rainfall often deficient, to 40 where the 
elements are less adverse to the growth of sugar cane. In the more recently 
developed northern section, where the rainfall is, if anjrthing, in excess the 

climate tropical, the average farm is about 60 acres in extent. Coupled with 
this there is a creeping movement of the focus of the industry towards the 
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north, in spite of the unsuitability of the climate to white settlers. The cane 
farmers are, aa contrasted with the Cubans, themselves workers in the holds ; 
and often the size of their farms is such as to avoid as much as possible 
hiring outside labour. There will of course be a certain number of wandering 
people plying for hire on the plantations, but this is only a marked feature, we 
gather, in the harvestipg of the cane. While this latter work must be extreme¬ 
ly arduous, it is very well paid and of course only lasts for i^art of the year. 
There is no particular hardship in any section of the industry, for the whole of 
it is under strict control for the benefit of the workers, who have abundant 
opportimities provided for the immediate relief from any well founded griev¬ 
ance. Furthermore, the wages are under strict Government supervision and 
liable to alteration from time to time as changing conditions appear to justify 
this. 

But, in the nature of the case, most of these cane farmers when settling 
upon the land were new to the work and had to learn their business. This 
was early recognized and an agricultural department was founded some 
thirty years ago, with an experiment station in each geographical division to 
study fundamental problems, coupled with an energetic propaganda, by means 
of visits, meetings, bulletins, reports and even monthly typed circulars. But 
the opening up of new, rich land, as in Cuba, proved a bad school for training 
in agriculture, and it is to be feared that much of the excellent advice by the 
departmental officers missed its mark. The industry has expanded rapidly, 
especially of late years, and has produced an excess of sugar over the require¬ 
ments of the Commonwealth, and this excess having to be sold on an impro- 
tected mai'ket has brought down the profits among the cane farmers, no doubt 
acting as a salutary stimulus to better cultivation. At €uiy rate the lesson 
has been learnt that the time has come for the industry to put its house in 
order. The experience gained through a f|uarter of a centxiry has clearly 
indicated the lines on which further work should proceed. The isolated experi¬ 
ment stations clearly do not meet the need ; and it is encouraging to note 
that the farmers have everywhere welcomed the call to conduct the experi¬ 
ments themselves, by which they can produce sugar more cheaply. Adequate 
preparations have been made for this forward move during the past four years 
by the proj)er training of the increased staff, both at home in the university 
and on the farms, and abroad by lengthy courses of instruction at the chief 
centres of sugar research. This staff has now completed its training and has 
entered upon its work of “ missionary effort ” with the most hopeful enthus¬ 
iasm. 

When we turn to Mauritius and certain of the British West Indies, the 
whole question of the improvement of the cultivation of the cone farmers is 
found to be on an entirely different plane. This term is not applied locally 
to the plantations which send their canes to a central factory, as in Trinidad, 
St, Kitts and Antigua ; for, although this case is analogous to that in Cuba, 
the level of cultivation practice has always been much higher, and the planters 
are well able to look after themselves, and utilize such help as the local agri¬ 
cultural departments are able to afford them as the results of experiment. 
Speaking broadly, cane farming is a heritage of the former practice of the 
importation of East Indians to work in the cane fields ; some of them having 
settled and obtained pieces of land on which they are growing sugar cane. 
The exhaustive Reports just issued pay marked attention to these settlers in 
Mauritius and the British West Indies. 

With regard to Mauritius, we read that much land has passed into the 
hands of East Indians during recent years. The proportion of the sugar cane 
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land thus farmed in the island was 43*1 per cent, in 1928, while in 1922 it was 
46*2 (this fall in the percentage may be attributed directly to the fall in the 
price of sugar, in that the smaller settlers foimd that they could not support 
themselves by growing cane at the lower price ; they therefore reverted to their 
former work on the plantations, incidentally relieving the industry from one 
of its periodic crises owing to shortage of labour). The yields of the cane far¬ 
mers are low : with 43*1 per cent, of the land occupied by them, they only pro¬ 
duced 25 per cent, of the sugar made in the island. Sir Fkancis Watts 
further points out that this is partly eicplained by the fact that the owners of 
the plantations have without doubt sold to the cane farmers the poorer 
portions of their estates. But, while some of the East Indians are men of 
substance, and follow current plantation work with close attention, the 
greater number have small holdings, with poor cultivation and small yields. 
These small settlers have no capital, cultivate the land by the co-operation of 
the various members of their families and live on the proceeds of the sugar 
cane, food crops, tobacco, etc., which they grow. Some of them manufacture 
farm yard manure according to the local method, but are under a strong temp¬ 
tation to sell this when made ; others even piuchase artificials. But there are 
all stages between the larger men with 15-20 tons of cane per acre and small 
ones which produce only 7 tons. 

The proposals made in the Report for improving this state of affairs are 
well worthy of careful consideration. “ The best methods of improving the 
status of the small cultivator would appear to lie in the application of steady, 
well-considered advice brought to him by means of instructors familiar with 
his modes of thought and outlook and speaking his language.*’ A few 
demonstration plots should be founded in different parts of the island illus¬ 
trating the results of good methods of working small holdings; and these 
plots could serve as centres for regular* meetings, where the best varieties could 
be exhibited and methods for controlling current cane pests and diseases could 
be discussed. Such meetings would also serve “for guidance in respect of the 
financial aspect of the work, explaining how the money coming in from the 
crop may be utilized and how this may be supplemented by means of money 
obtainable through such agencies as Agricultural Banks and Agricultural Credit 

Societies.With care, patience, and sympathetic knowledge it would 

seem possible to build up an importcmt division of the Department of 
Agriculture devoted to the affairs of the small cultivators, a matter well worth 
considering when it is remembered that they occupy 43 per cent, of the area 
cultivated in canes in addition to other land.” 

The need for studying the point of view of the East Indian and of pre¬ 
senting the results of experiments in such a manner as to arrest his attention 
is fuUy appreciated by the writer of this article, as may be illustrated by the 
following episodes. After two or three years* work on an experimental station 
in a part of Madras where a serious^cane disease was decimating the crop, a few 
resistant varieties had been isolated and it was desired to distribute one of 
them throughout the district, on payment so as to ensure their proper trial. 
But although these varieties soon appeared spontaneously in the neighbouring 
fields, absolutely no response was made to the advertisement of the resistant 
canes which was widely distributed. All the customary machinery of the 
district o£5cials was requisitioned, but there was not a single application. A 
new line was then taken : the matter was urgent for the time for planting was 
passing. So an assistant was directed to load up a bullock bandy with the 
new canes and travel at night into the heart of the affected country; unload 
them in the evening as the cultivators collected under the village tree, 
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present each cultivator with one cane only, speaking of its virtues, and saying 
that more could be had at the experimental farm (of which most of them had 
never heard), on payment; then to proceed to a further night’s journey, and so 
on till his stock was exhausted, when a fresh one would be forwarded to him. 
The next day 19 (the exact number has unfortunately escaped me) men from 
this village arrived with their bandies at the farm, having travelled aU night, 
and with their money in their hands. A short time afterwards it was possible 
at the station to select among the applicants and only sell a certain quantity to 
each centre ; very few of those canes were made into jaggery, the bulk being 
sold in the villages as seed cane at a high price. And, in two or three years 
the disease resistant canes occupied practically the whole district, and the local 
industry was saved. 

Several lessons may be learnt from this. The improvement mxist be 
obvious to a good cultivator : he must pay at least the current price for any¬ 
thing he gets; otherwise he does not value it,and considers that he is doing a 
favour to utilize it : his attention must be arrested. It is not realized by 
westerns that the East Indian is often engrossed in his own thoughts and really 
does not take in what they are doing and saying, although to all appearance his 
close attention is given. I was riding a bicycle down the centre of a road on 
which a man was w^alking towards me. His eyes were fixed on me but he 
did not alter his course, and I suspected that he did not see me. I slowed down 
as he got near, stopping my machine as he walked into it. His alarm was 
intense, till I reassured him by my smile. 

It is not easy to influence such i>eople with the simplest western logic. 
And the work of any officer detailed for the improvement of their cane culti¬ 
vation wiU probably be met with aU sorts of unexpected difficulties. The 
surest way to overcome these will imdoubtedly be to employ such officers as 
have the tact and patience to acquire an intimate knowledge of their 
environment and way of looking at things—down to an understanding of the 
details of their village life. 3 ^ 


The 1929 Java Sugar Crop. 

By R. J. FRINSEN GEBBLiaS- 


During 1929, 179 factories were active in Java. The sugar estates 
pleuited and harvested an ai*ea of 197,085 hectares (486,799 acres) against 
195,086 hectares (481,863 acres) in 1928. The total amount of cane harvested 
was 24,140,899 tons^ or 49*59 tons to the acre. The total sugar crop amounted 
to 2,858,054 tons or 13,206 lbs. to the acre. The figures for the different 
Residencies and totals and averages in tons, lbs., acres, etc., as given below are 
calculated after the statistics compiled by Messrs. Gysklman & Steup, of 
Soerabaja. 

The 1929 season was not so good as that of the year before : it had an 
average production of sugar to the acre of 13,205 lbs. against 13,433 lbs. in 
1928. The monthly estimates of the production of the mills associated with 

the United Java Sugar Producers were as follows : 

Eitimate. Sittmate. 

Date. Ton*. Pate. Tone. 


26thMarch .... 

.... 2,712,000 

Ist August . 

. 2,645,000 

1 st May. 

.... 2,715,000 

1st September ... 

.. 2,634,000 

1 st June. 

.... 2,711,000 

Ist October 

.. 2,631,000 

1st July . 

.... 2,686,000 

Final result - 

.. 2,634,000 


1 Tona of 2,240 lbs. 
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In 1929 the average tonnage of cane amounted to 49*69 tons to the acre. 
The Residency of Soerabaja reported the largest figure (64-89 tons), followed 
by Besoeki (61-98 tons), while Pasoeroean was lowest in this respect with only 
47-00 tons of cane to the acre. 

The sugar content of the cane was very good and gave an average sugar 
extraction of 11-82 per cent. The highest was attained in the Residency of 
Djokdjakarta with 12*94 and the lowest in that of Besoeki with 10-73 per cent. 

The highest average yield of sugar to the acre is reported from the 
Residency of Soerabaja with 14,808 and the lowest in the Residency of Ban- 
joemas with 12,131 lbs. The maximum figure for one single factory was 
obtained in the Residency of Djokdjakarta, where Gondang Lipoero estate 
scored the greatest output of sugar to the acre with 21,431 lbs. 

In studying the list of cane varieties planted, it will be seen that 95 per 
cent, of the planted area is covered with POJ canes, and the remainder with 
other varieties. 

The sugar crop amounted to 2,858,064 tons, of which 2,745,971 tons were 
first sugars, and the balance consisted of after-])roduct8, calculated back to 
the equivalent of first runnings in ratio of 4 : 3. The figures in the second 
column of Table III refer, however, to the real weight. Besides the sugar, a 
quantity of 42,300 tons of solidified and one of 736,700 tons of liquid molasses 
were manufactured. Tlio exportation of molasses which in former yeai‘s was 
insignificant and amoimted to 97,033 tons in 1922, 111,151 tons in 1923 and 
103,638 tons in 1924, leapt up to 211,231 tons in 1925 as a consequence of an 
exportation of 96,203 tons to Great Britain, a coimtry that up to then had 
not imported Java molasses. These exi)ortations and also the shipments 
to the United States have undergone a steady increase, and they brought 
the total amount up to about 520,000 tons in 1929. Since some molasses 
will be necessary for use in the Archipelago for the manufactiue of arrack and 
spirit, the exportation will not rise over 600,000 tons i>er annum, so that no 
further considerable increase is to be expected. The price paid is about 
15 guilders per ton of 1000 kilos f.o.r. 

Table IV shows a little increase in the proportion of the first ruiuiings 
white plantation sugar, and in the amoimt of Muscovado ; while the Refining 
Crystals of 98° polarization have decreased once more. 

We also give below the data, relating to the total sales of Java sugars and 
the portion sold by the United Java Sugar Producers, which bo4y> according to 
these figures, disposed of 91-0 per cent, of the total Java crop of the year 1929. 


A880BTMBNTS. 

Total Salbs 

Tobs. 

8ALB8 Br U.J.S.P. 
Tons. 

Superior “ head sugar ” .... 

1,927,906 

1,761,000 

Superior soft sugar. 

11,976 

7,000 

Channel assortment, 98° pol. 

676,488 

644,000 

Muscovado . 

133,984 

134,000 

Molasses sugar. 

146,469 

88,000 

Total Sales .. 

2,896,779 

2,634,000 


Up to the 31st of December, 1928, the United Java Sugar Producers had 
sold 762,621 tons of the 1929 crop. On the 4th of January they continued 
their sales in the year 1929 with prices of 13 guilders per 100 kg. for the whites. 
On the 7th of June the prices declined to 12 guilders, while on the 10th of 
July the limit was raised to 12-50. On the 7th of September, 1929, bids were 
made at 13 guilders, but they were refused ; alter raising the level to 13*50 
guilders a small amount was disposed of, so that at the end of the year the 
unsold balance amounted to 176,896 tons. 
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The 19219 Java Sngar Crop. 


I. —Cans Obof. 


_ lADd under Csne. Cuw Barrested. 

KeildenolM Tone. Es. 

and Bunber of per per 

Totale. Faetorlee. Heetares. Acres. Tone. Acte. Hectare. 

Cheribon . 11 .. 12,169 .. 30,067 .. 1,490,740.. 49-63 .. 124,600 

Pekalongan .... 17 .. 18,021 .. 44,512 .. 2,234,211.. 60-19 .. 126,000 

Banjoemas .... 6 .. 7,172 .. 17,716 .. 864,916.. 48-79 .. 122,600 

Kedoe . 2 .. 4,713 .. 11,641 .. 692,147.. 60-81 .. 127.600 

Djokdjakarta .. 17 .. 17,433 .. 43,060 .. 2,022,631.. 47-08 .. 118,200 

Soerakarta. 16 .. 20,176 .. 49,832 .. 2,264,321.. 47-48 .. 119,200 

Semarang. 11 .. 11,130 .. 27,491 .. 1,402,811.. 60-90 .. 127,800 

Madioen . 6 .. 9,941 .. 24,664 .. 1,222,866.. 49-79 .. 126,000 

Kediri . 20 .. 25,436 .. 62,824 .. 3,066,842.. 48-79 .. 122,600 

Soerabaja. 36 .. 29,049 .. 71,761 .. 3,940,316.. 64-89 .. 1.37,800 

Pasocroean - 27 .. 27,.361 .. 67,657 .. 3,177,340.. 47-00 .. 118,000 

Besooki. 12 .. 14,406 .. 35,805 .. 1,862,769.. 61-98 .. 130,600 


Total 1929. 179 .. 197,085 .. 486,799 .. 24,140,899.. 49-59 .. 124,500 

.. 1928. 178 .. 195,086 .. 481,863 .. 26,296,070.. 62-63 .. 131,900 

1927. 178 .. 184,462 .. 455,806 .. 21,113,044.. 46-04 .. 116,600 

,. 1926. 178 .. 179,702 .. 444,038 .. 18,683,146.. 42-08 .. 106,660 

„ 1926. 179 .. 178,290 .. 439,695 .. 19,023,897.. 43-19 .. 108,446 

„ 1924. 179 .. 172,311 .. 424,946 .. 18,029,702.. 42-36 .. 106,367 

„ 1923. 179 .. 16-2,481 .. 401,486 .. 16,078,061 40-04 .. 99,986 

„ 1922. 182 .. 160,908 .. 397,443 .. 16,769,106.. 42-06 .. 106,816 

,. 1921. 183 .. 169,474 .. 394,060 .. 14,939,679.. 37-89 .. 96,126 

„ 1920. 183 .. 166,069 .. 386,647 .. 14,398,238.. 37-34 .. 93,732 


II. —SnoAB Exxbaotbd. 

Yearly maximum 


Eesldendes 

and 

Kff. 

per 


Lbs. 

per 

On 100 

output of any 
single feotoiy. 

Eg. Lbs. per 

Averagaa. 

Hectare. 


Acre. 

Cane. 

per Hectare. 

Acre. 

Cheribon . 

,, 14,200 


12,669 . 

. 11-40 

. 18,650 . 

16,661 

Pekalongan . 

.. 14,500 


12,936 . 

. 11-67 

. 17,810 . 

16,869 

Banjoemas . 

13,600 


12,131 . 

. 11-30 

. 16,001 . 

13,384 

Kedoe . 

.. 14,600 


13,026 . 

. 11-62 

. 16,386 . 

14,618 

Djokdjakarta ... 

.. 15,300 


13,650 . 

. 12-94 

. 21,431 . 

19,120 

Soerakarta. 

.. 14.600 


12,936 . 

. 12-16 

. 17,661 . 

16,768 

Semarang. 

.. 16.000 


13,381 . 

. 11-74 

. 19,262 . 

17,188 

Madioen . 

.. 16,900 


14,183 . 

. 12-68 

. 20,410 . 

18,211 

Kediri . 

.. 14,400 


12,846 . 

. 11-80 

. 18,610 . 

16,616 

Soerabaja. 

.. 16,600 


14,808 . 

. 12-23 

. 21,370 . 

19,068 

Pasoeroean . 

.. 13,800 


12,310 . 

11*84 

. 17,003 . 

16,169 

Besoeki .. 

.. 14,000 


12,488 . 

. 10-73 

. 20,000 . 

17,846 

Average 1929 ... . 

.. 14,800 


13,205 . 

. 11-82 

. 21,431 . 

19,120 

„ 1928. 

.. 16,100 


13,433 . 

. 11*46 

. 22,010 . 

16.635 

.. 1927 . 

.. 12,800 


11,413 . 

. 11*09 

. 20,416 . 

18,247 

„ 1926 . 

.. 10,966 


9,782 . 

. 10-38 

. 18,681 . 

16,578 

„ 1926 . 

.. 12,881 


11,491 . 

. 11-88 

. 19,399 . 

17,308 

M 1924 . 

.. 11,682 


10,326 . 

. 10-88 

. 18,016 . 

16,097 

„ 1923 . 

.. 10,966 


9,784 . 

. 10*97 

. 16,362 . 

14,480 

M 1922. 

.. 11,226 


9,960 . 

. 10-61 

. 16,362 . 

14,480 

o 1921. 

.. 10,617 


9,321 . 

. 11-04 

e 17,911 . 

15,875 

3, 1920 . 

. .. 9,892 


8,826 . 

301 

. 10-56 

. 16,178 . 

13,640 
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III.— SiTGAB PBODUOTION IN TON8. 

ToUl 


EesIdenciM 

and 

First 

After- 

Production. 

After-products 

Molasses. 

Totals. 

Sugars. 

Products. 

as 4 : 8. 

SoUdlfled. 

IilQUld. 

Cheribon. 

164,876 .. 

6,169 .. 

169,603 .. 

— 

46,000 

Pekalongau 

26.3,062 ., 

4,468 .. 

266,406 .. 

12,100 . 

63,800 

Banjoemas .... 

94,004 .. 

2,927 .. 

96,199 .. 

— 

27,600 

Kedoe. 

66,964 .. 

2,346 .. 

67,714 .. 

— 

19,700 

Djokdjakarta .. 

269,170 .. 

2,924 .. 

261,363 .. 

— 

68,800 

Soerakarta .... 

279,889 .. 

1,790 .. 

281,231 .. 

— 

68,400 

Semarang .... 

161,928 .. 

3,774 .. 

164,769 .. 

— 

42,200 

Madioen. 

163,817 .. 

1,643 .. 

164,974 .. 

— 

40,000 

Kediri. 

336,933 .. 

32,946 .. 

361,643 .. 

— 

107,200 

Soerabaja .... 

464,683 .. 

12,982 .. 

474,320 .. 

21,900 . 

104,100 

Pasoeroean. 

326,259 .. 

68,732 .. 

370,308 .. 

2,600 . 

102,700 

Besoeki . 

186,496 .. 

18,850 .. 

199,634 .. 

6,800 . 

56,600 

Total 1929 . 

2 , 745,971 .. 

149,441 .. 

2 , 858,054 .. 

42,300 . 

736,700 

1928 . 

2,776,430 .. 

166,339 .. 

2,901,761 .. 

72,603 . 

694,636 

„ 1927 . 

2,279,001 .. 

83,111 .. 

2,341,638 .. 

86,061 . 

666,102 

„ 1926 . 

1,890,644 .. 

68,142 .. 

1,941,649 .. 

98,626 . 

693,470 

„ 1926 . 

2,206,201 .. 

77,876 .. 

2,263,479 .. 

71,679 . 

646,520 

„ 1924 . 

1,924,942 .. 

64,427 .. 

1,966,237 .. 

82,604 . 

483,768 

„ 1923 . 

1,740,896 .. 

31,666 .. 

1,764,636 .. 

103,842 . 

Unknown 

„ 1922 . 

1,749,640 .. 

39,609 .. 

1,779,667 .. 

62,125 . 

»» 

„ 1921 . 

1,632,067 .. 

34,620 .. 

1,668,032 .. 

74,892 . 

»» 

„ 1920 . 

1,497,244 .. 

30,060 .. 

1,519,662 .. 

164,469 . 

tf 


IV.—Sub-Division of the Cbop in Pbrgbntaobb accobdinq to Assobtments. 


Pkintatioo White Sugar 
- — — ^^ Channel Aesortment 


Beddencles and , 

First 

Second 

Beiinina Crystals. 

After- 


Averages. 

running. 

running. 

96'6»Pol. 

98« pol. 

products. 

ToUl. 

Cheribon ........ 

... 62‘66 .. 

1-41 .. 

8-18 .. 

24-14 .. 

3-61 .. 

100 

Pekalongan .... 

... 7707 .. 

1-38 .. 

1-61 .. 

18-22 .. 

1-72 .. 

100 

Banjoemas. 

... 001 ., 

— .. 

20-46 .. 

76-61 .. 

3-02 .. 

100 

Kedoe. 


— .. 

26-81 .. 

70-76 .. 

3-44 .. 

100 

Djokdjakarta .... 

... 93*40 .. 

_ 

— 

6-49 .. 

Ml .. 

100 

Soerakarta. 

... 99-39 .. 

— 

_ 

_ 

0-61 .. 

100 

Semarang . 

... 89-83 .. 

0-84 .. 

_ 

7-06 .. 

2-28 .. 

100 

Madioen . 

... »6'90 .. 

3-11 

- . . 

— .. 

0-99 .. 

100 

Kediri. 

... 73-17 .. 

0-60 .. 

2-63 .. 

14-60 .. 

9-10 .. 

100 

Soerabaja . 

... 68-41 .. 

_ 

3-66 .. 

28-21 .. 

2-72 .. 

100 

Pasoeroean. 

... 33-31 .. 

_ 

9-81 .. 

41-63 .. 

15-25 .. 

100 

Besoeki . 

... 44-86 ., 

— ,. 

6-66 .. 

39-28 .. 

9-22 .. 

100 

Average 1929 .... 

... 66-42 .. 

0 49 .. 

4-64 .. 

23^ .. 

5*16 .. 

100 

„ 1928 .... 

... 66-64 .. 

0-36 .. 

3-44 .. 

26-36 .. 

4-32 .. 

100 

„ 1927 .... 

... 63-60 .. 

0-30 .. 

— .. 

33*60 .. 

2-60 .. 

100 

1926 .... 

... 69-90 .. 

0-60 .. 

19-70 .. 

17-20 .. 

2-70 .. 

100 

„ 1926 .... 

... 66-99 ,. 

0-66 .. 

21-23 .. 

18-62 .. 

2-61 .. 

100 

„ 1924 .... 

... 64-46 .. 

0-99 .. 

16-78 .. 

26-69 .. 

2*09 .. 

100 

„ 1923 .... 

... 63-11 .. 

1-06 .. 

16-20 .. 

28-91 .. 

1-72 .. 

100 

„ 1922 .... 

... 62-85 .. 

1-63 .. 

16-46 .. 

27-46 .. 

1-71 .. 

100 

„ 1921 .... 

... 63-42 .. 

0-12 .. 

15-83 .. 

28-06 .. 

3*08 .. 

100 

„ 1920 .... 

... 61-71 .. 

0-83 .. 

16-08 

80-41 .. 

1-97 .. 

100 
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The 1939 Java Sugar Crop. 


V*—^Pebobntaob Composition op thb Cane Plantings op :• 


VabISTT. 1922. 1928. 1924. 1926. 1926. 1927. 1928. 1929. 

B 247 . nj.. 16*.. 12J.. 8i.. 4}.. IJ., J.. — 

POJ 2878 .— .. —. .. — .. — .. J.. 12*.. 66*.. 93 

Various POJ canes. 7*.. 6*.. 4*.. 4*.. 6*.. lOJ.. 4*.. 2 

EK2. 6*.. 6 .. 6*.. 6 .. 6 .. 4.. f.. * 

EK28 . 39 .. 40 .. 43*.. 46*.. 44 .. 36*.. 13.. 2* 

F90 . 3*.. 3 .. 3 .. 2* 2*.. 2.. *.. — 

1)162 . 18*.. 21*.. 22*.. 24*.. 27*.. 26.. 11* .. 1* 

SW3. 2*.. 2*.. 3.. 3.. 3.. 2*.. * .. — 

Various. 6*.. 4*.. 6 .. 4*.. 6*.. 6*.. 2 .. * 


Total. 100 ..100 ..100 ..100 ..100 ..100 ..100 ..100 


VI. —^Exportation of Java Sugar in Metric Tons. 


Destination. 

1926. 

1927. 

1928. 

1929. 

Netherlands. 

71 .. 

33,002 .. 

14,823 .. 

7,774 

Belgium . 

309 .. 

6,122 .. 

14,801 .. 

17,766 

United Kingdom . 

4 .. 

10,791 .. 

12,293 .. 

26,662 

France. 

618 .. 

42,963 .. 

77,606 .. 

82,968 

Germany. 

10 .. 

26,917 .. 

14,673 .. 

866 

Bussia and Finland. 

3,349 .. 

— 

— 

— 

Norway ... 

— 

— 

61 .. 

— 

Italy . 

— 

309 .. 

1,829 .. 

6,329 

Sweden . 

,. — 

— 

— 

12,306 

Bcdkan States . 

.. — 

7,216 .. 

4,267 .. 

3,666 

Poland ... 

., — 

1,028 .. 

— 

— 

Other European States ... 

— 

308 . 

1,120 .. 

— 

North Africa. 

.. — 

— 

— 

1,043 

United States . 

.. — 

206 .. 

4,806 .. 

178 

Port Said, etc., f.o. 

6,388 .. 

64,617 .. 

206,767 .. 

240,380 

East Coast Africa . 

208 .. 

3,418 .. 

4,499 .. 

2,610 

Arabia. 

667 ,. 

646 .. 

13,648 .. 

584 

British India..*. 

.. 763,712 .. 

822,481 .. 

1,091,296 .. 

1,000,291 

Aden . 

3,139 .. 

9,620 .. 

13,648 .. 

4,564 

Afghanistan . 

— 

— 

— 

127 

Penang. 

22,819 .. 

24,369 .. 

26,213 .. 

26,362 

Singapore . 

86,332 .. 

83,871 .. 

87,687 .. 

84,116 

Siam . 

33,760 .. 

29,873 .. 

27,689 .. 

34,201 

Indo China . 

2,462 .. 

7,311 .. 

8,463 .. 

10,693 

British Malaya . 

.. — 

— 

— 

6,909 

Hongkong . 

.. 184,728 .. 

190,892 .. 

266,083 .. 

261,474 

China . 

.. 167,861 .. 

173,474 .. 

322,901 .. 

312,882 

Japan and Formosa . 

.. 467,681 .. 

447,600 .. 

266,261 .. 

242,706 

Vladivostock . 

.. — 

6,173 .. 

3,603 .. 

2,608 

Philippine Islands . 

.. — 

173 .. 

879 .. 

16 

Australia.. 

167 .. 

613 .. 

670 .. 

219 

New Zealand. 

— 

19,676 .. 

62,474 .. 

21,066 

Pol3rne8ia . 

— 

— 

— 

1,332 

Other countries. 

631 .. 

256 .. 

13,617 .. 

1,028 

Total . 

... 1 , 723,686 .. 

2 , 002,729 .. 

2,649,990 .. 

2,412.381 
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VII.—Exportation op Molasses. 


Liquid. 

1926. 

1927. 

1928. 

1929. 

Great Britain . 

.... 98,969 . 

. 149,940 .. 

62,167 . 

31,433 

United States (Pac. C.) . 

_ — 

— 

12,386 . 

12,483 

.. » (Atl.C.) . 

_ — 

. — 

12,223 . 

— 

Aden f.o. 

_ — 

— 

248,353 . 

363,151 

British India. 

.... 61,401 . 

. 64,124 .. 

41,436 . 

47,303 

Straits Settlements . 

107 . 

293 .. 

1,463 . 

— 

Siam . 

_ 862 . 

311 .. 

— 

— 

Hongkong . 

.... 13,896 . 

. 16,186 .. 

18,036 . 

19,179 

China . 

6,846 . 

2,187 .. 

876 . 

266 

Union of South Africa . 

_ — 

— 

10.439 . 

— 

Australia. 

114 . 

113 .. 

— 

— 

Italy . 

7,778 . 

— 

— 

— 

Balkan States . 

.... — 

4,064 .. 

— 

— 

Total . 

_ 179,963 . 

. 237,218 .. 

407,368 . . 

473,815 

Solidified. 

Egyi^t. 

_ — 

— 

1,111 .. 

— 

British India . 

.... 66,941 . 

48,167 .. 

32,462 .. 

23,798 

Slam . 

.... 19,030 . 

16,216 .. 

14,085 .. 

14,131 

Straits Settlements . 

2,671 . 

3,066 .. 

2,281 .. 

2,230 

Indo China . 

979 . 

737 .. 

783 . . 

891 

Hongkong . 

317 . 

6,226 .. 

8,826 .. 

1,501 

China . 

3,921 . 

3,330 .. 

6,386 .. 

1,632 

Australia . 

271 . 

133 .. 

262 .. 

1,016 

Total . 

.... 84,130 . 

76,864 .. 

66,186 .. 

46,098 

General Total .... 

.... 264,093 . 

314,082 .. 

473,563 .. 

618,913 


Prices were still declining and in the month of April the last sale was 
made at the price of 9 guilders per 100 kg. for the whites, leaving only 42,500 
tons of white sugar to be sold. The average price of the sugar in guilders per 
100 kg. made by all manufacturers in the island works out as follows ;— 

GuUderB. 


Superior “ head sugar ”. 12*67 

Superior soft sugar . 14*00 

Head sugar and Muscovado . 11*47 

Molasses sugar . 10*75 

Average . 12*22 


We estimate the consumption in tlie territory of the Dutch Hast Indies 
at 362,000 tons, all the balance being available for export. 

The destination of the 1929 export was as detailed below in metric tons, 
and we give the corresponding figures for two previous years as a comparison. 
The stocks of sugar still existing at the beginning of the 1929 grinding seaeon 
are put at 9833 tons and on the 30th of April, 1930 they were 145,000 tons. 

The Table given in previous Reports in this Journal, detailing “ Factory 
Results, is not available this season, as it was only issued privately and 
the Board of the Experiment Station have withheld permission to make 
the figures public. 
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An Improved Construction for Suftar Mill Trashplates 
and Scraper Plates. 


The Mirrlees Watson Co. Ltd., of Glasgow, has in recent years been 
devoting a considerable amount of attention to the development of a material 
for Trashplates and Scraper Plates which will give longer life than ordinary 
steel or steel mixture, known in the United States as “ “ Semi-Steel,” 

The necessity of ojierating cane sugar mills at high capacity has compelled 
factory owners to adopt deep grooving of their mill rollers, with a consequent 
increase in the wear of trashplates and scraper plates; also, owing to the 
necessity of serrating or grooving trashplates and scraper plates to mesh 
with the deep grooving of the mill rollers, the cost of these parts is increased, 
hence it becomes important, if operating costs are to be reduced, that they be 
made of a material which will resist wear. 

Two qualities of material are now offered—“ Wearever ” steel and 
Durable ” cast-iron. The “ Wearever ” steel is a high-grade alloy steel of 
great hardness, consequently the costs of the material and machining are 
considerably higher than those of ordinary steel or cast-iron. The factory 
in w’hich this quality of steel was first used is now using it throughout. The 
accompanying diagram shows the wear of the top surface of a ‘‘ Wearever ” 
trashplate after grinding 538,344 tons of hard cane—two crops. The wear 
varied from 'Ar in. to A in., whereas the wear of a steel mixture plate in the 
same factory was from in. to Ain. when grinding 275,000 tons of cane— 
one crop. We learn that this trashplate has now successfully completed its 
third crop, bringing the total to 888,000 tons of cane. 



“ Durable ” cast-iron is an alloy cast-iron which costs little more than 
ordinary steel mixture, but is of much greater hardness. 

It is always advisable to have the makers completely machine these 
special plates as, owing to the hardness, it may be found difficult to machine 
them with the ordinary machines and tools available at a sugar factory. The 
makers’ works are specially equipped for the serrating of these parts to match 
the mill rollers, special automatic mewhines having recently been purchased 
to carry out this work. 

Replace parts can be made for any make of milling plant on receipt of a 
template showing the cross section of the part required, together with details 
regarding the len^h, grooving and drilling. 

For a limited period, and in order to permit all operators to satisfy them¬ 
selves of the superiority of this new alloy, the makers are offering one 
(trashplate, or two scraper plates, of their “ Durable ” quality material, to 
any one factory, at the same price at which ordinary steel mixture parts can 
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be purchased. A similar offer cannot be made in regard to the “ Wearever ’* 
quality, as the cost of this quality is very considerably greater than that of 
the ordinary trashplate or scraper plate; nevertheless, the great advantsges of 
the long life obtained from this material are such as to justify the fitting of this 
quality throughout the milling plant of one large factory where it was first 
tried out, and where the superiority is fully appreciated. 

The ‘‘Werkspoor” Rapid Crystallizer. 

By R. BONATH. 

Modem massecuite practice aims at reducing pan work. As much sugar 
as possible should be recovered from one strike, the repeated concentration 
of syrups and molasses being avoided as far as practicable. Many efforts have 
been made in the past to design plant for effecting the rapid cooling of the 
massecuite, combined with the better exhaustion of the syrup and molasses, 
and consequently also an increase in the yield. 

An early method was to operate several ordinary crystallizers in series, 
relying on the surrounding air for the lowering of the temperature. Further 
developments were crystallizers with cooling jackets or with external spray 
cooling, and subsequently fixed internal tubular systems were adopted. 


Massecuite inlet Massecuite outlet 

\ 



Fio, 1. WBRKSPOOR rapid Crystallizer. Longitudinal section. 

These devices present various disadvantages, as insufficient cooling effect, 
much floor-space, undercooling of some portions of the massecuite with the 
consequent formation of crusts or false grain. Fxtemally cooled crystallizers 
are especially subject to the last mentioned disadvantage, being moreover 
far from efficient. 

A more radical and successful solution was first found by Lafbuillb, 
who introduced a fixed tubular system, aroimd which the hermetically closed 
cylinder containing the massecuite rotates. Its success was such as to draw 
the attention of sugar manufacturers and refiners to it as a means of simpli- 
s^ar-house work. Various tests with the Lafeuille rapid crystallizer 
have given a new insight into the problem of massecuite cooling, and have 
led to the establishment of the requirements which an efficient apparatus 
of this kind should fulfil. 
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The ««Werk8|K>or*’ Rapid Crystalliser. 


0£ these requirements the most salient ore the following ; (1) Shortening 
of the period of crystallization, which is achieved by the introduction of 
very large cooling surfaces. (2) Avoidance of the formation of false grain, 
which is realized by uniformly distributing the cooling effect throughout the 
crystallizer, thus preventing large differences of temperature locally. As is 
known, false grain is the consequence of too great a difference in temperature 
between cooling surface and massecuite, combined with insufficient circulation. 
In that case the syrup is cooled too rapidly in some places with the result of 
local supersaturation and the consequent formation of new fine crystals or 
false grain. (3) Simple and substantial design, which means the elimination 
of revolving tubular systems. 

Keeping these requirements in mind, the Dutch firm of Werkspoor has 
succeeded in developing an improved type of rapid crystaHizer, claimed to 
give even better results than Lafeuiixb’s, whilst avoiding the drawbacks of 



Fio 2 , WERKSPOOR rapid Crystallizer with bulb shaped tiough. One side ptate has been 
removed to show the interior arrangement of the water-cooled stirrer and bulkheads. 

this and other systems. They adhere as much as possible to the usual 
general design of crystallizers, i.e., the use of a stationary trough and a 
revolving stirring system, which latter, however, is provided with internal 
water circulation. A further demand is the continuous working of such a 
crystallizer. The resulting type is capable of replacing existing crystallizers 
in their original position, by which the cost of installation is greatly reduced. 
A longitudinal section is shown in Fig 1. 

The Werkspoor rapid crystallizer, specially designed for the treatment 
of second products, is claimed completely to eliminate the following defects : 
Large mquiiement of floor space, the impossibility of emptying the drum 
completely, and the difficulty of adding syrup or water during the period 
of stirring. The trough may be either U-section, or still better of bulb or 
bottle shape (Fig. 2). The revolving, water-cooled stirring ^stem consists 
of a hollow drum of large section, rivetted to which are a number of semi¬ 
circular hollow cooling pockets (Fig. 3), coupled by suitable pipe connexions 
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inside the central drum. Through these the cooling water circulates. The 
cooling pockets themselves are sub-divided internally by suitable deflectors 
to guide the stream of cooling water systematically. One can obtain access 
to the interior of the pockets, thereby permitting their cleaning without 
removing the stirring system from the trough. 

The transport of the massecuite from one end of the crystallizer to the 
other is effected by a screw-shaped element placed outside and independently 
of the cooling pockets. By the introduction of a certain number of fixed 
partitions, the mas¬ 
secuite is prevented 
from flowing back¬ 
wards, faulty circu¬ 
lation being thereby 
prevented. The mas¬ 
secuite is thus 
pushed on continu¬ 
ously and evenly, 
the cooling water 
being circulated in 
the opposite direc¬ 
tion, thereby en¬ 
suring a perfect 
counter-current 
action. The differ¬ 
ence of temperature Fio* 3. WEUKSPOOR rapid Crystallizer, 

between the surfaces Cooling Pocket, 

and the massecuite is kept constant during the whole cooling period with the 
temperature falling gradually and uniformly from inlet to outlet. 

The outlet is provided with an adjustible overflow by means of which 
it i.s possible to obtain perfectly continuous operation, though it is also 
possible to empty the trough at once completely. Propelling the massecuite 
in a pre-determined manner, together with the counter-current effect, are the 
two main characteristics of the Werkspoor design, and these constitute a 
marked improvement over other types. The driving of the water-cooled 
system is the same as in ordinary crystallizers. The contents of the apparatus 
are open to inspection during the whole of the cooling period, and water or 
syrup may be added as may be desired. Massecuite which after cooling 
down proves too viscous to bo treated in the centrifugals, may be re-warmed 
again by passing hot water through the discs. This may also be done in 
counter-current, and a second system of circulating tubes and connexions 
may be placed for that purpose inside the central drum. 

The first of these crystallizers was supplied to the Poerwodadie factory, 
Java, and the results obtained with it were so satisfactory as to lead to several 
repeat orders. That crystallizer hS.d a total capacity of 250 hi. (about 
tSO cub. ft.); its duration of cooling was from 2 to 2} hours ; and the power 
required was about 5 h.p. when working with one revolution per minute of 
the stirrer shaft. The transmission of power is by double machine-cut 
gearing of heavy and modern design with ring-oiled bearings and ball-thrust 
block. Regarding its operation, Werkspoor received the following rejK)rt : 
** Wljen cooling at the rate of about 90 hi. (about 315 cub. ft.) per hour, an 
exhaustion of about 5 points is reached. This result must be considered 
excellent, especially as no false grain is formed in these crystallizers**’ 
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Cane Varieties, Mosaic Disease and Fertilizers in the West Indies. 

Otto Each. Facta about Sugar. April 19th, 1930. 

This article, among other matters, opens up a question of interest with 
regard to the damage done by mosaic, which has been somewhat in the 
background of late years, but finds a place in Earless recent book on the 
sugar cane, namely, the use of fertilizers in minimizing the effect of mosaic on 
the crop. Hack draws attention to two well authenticated instances men¬ 
tioned in this book. The first is of a well cultivated and manured field of 
fall planted canes, in the irrigated tract along the south coast of Porto Rico. 
In this field, although it was 90 per cent, infected with mosaic, a yield of 51 
tons of cane was obtained per acre, as against a possible 65. The second 
instance is drawn from the north coast of the same island. Here a field of old 
ratoons had become infected to the extent of 95 per cent., and the yield had 
fallen off to 5 tons of cane per acre in consequence, imder the current methods of 
cultivation. It was, however, taken in hand, deeply off-barred after harvest, 
given a double dose of complete fertilizer, good implemental cultivation and 
two or three irrigations, with a final application of ammonium sulphate 
before closing in. The production jumped to 25 tons, “ showing that infected 
fields will respond to better cultivation.” Earle also states that the effects 
of the disease are always worse on old, poor land, and especially in cases of 
severe drought. 

But he puts down the improvement in these cases to the apjilication of 
nitrogenous manures, and in this Hach differs from him ; and suggests that 
it w'as not the nitrogen, but the double dose of complete manure that was 
resiJonsible for the notable increase in yield. And he strengthens his argument 
by referring to an experiment by Mari, designed to compare the susceptibility 
to mosaic in BH 10 (12) and POJ 2725. These canes were planted in rows 
alternating with 100 j)er cent, infected POJ 36. At harvest BH 10 (12) was 
infected to the extent of 73 per cent., while POJ 2725 showed up as immune. 
But it is with the manuring of the plot that he is chiefly concerned ; this 
consisted of simply giving 2 oz. of ammonium sulphate to each plant, in ]>lace 
of the usual practice in Mari’s plantation of using complete manure. The 
yields of POJ 36 and BH 10 (12) were very poor, being 10-46 and 16*7 tons 
per acre respecti%’^ly. The yield of POJ 2725 w€is better (35-15) but was well 
behind the customary yield of this variety in Porto Rico (43 to 69). These 
figures, the author holds, do not support Earle’s advocation of nitrogenous 
manures for mosaic infected plants. 

Assuming, then, that applications of complete manure will be more likely 
to lessen the damage done by mosaic than of nitrogenous manures alone. 
Hack compares the known effects of the remaining constituents, phosphates 
and potash, on the growth of crop plants. While the former is of use in the 
formation of a widely spreading root system, potash is recognized as having a 
tonic and strengthening effect on the whole plant. And he supports this 
view by referring to the action of potash in combating fungous diseases in 
tobacco, potatoes and cotton. Although not claiming that potash wiU reduce 
the amount of mosaic infection, he considers that high applications of this 
fertilizer “ will strengthen susceptible varieties of sugar cane to such an extent 
that they may become tolerant to a laige degree.” In cases where susceptible 
varieties such as Cristalina, BH 10 (12) and SC 12 (4) are planted the fear 
of mosaic alone does not necessarily constitute a reason for discarding these 
varieties. If careful roguing is practised from the start, and heavy appli- 
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cations of a complete fertilizer high in potash are given, not only is the danger 
that mosaic will appear minimized, but, if it should appear, its yield reducing 
eSect on the cane and its lowering of sucrose content will be counteracted 
successfully.” 

To this advocacy of potash as a tonic to crop plants we may merely add 
Hakland’s investigations of “red leaf” in the cotton plants in St. Vincent, 
which is accompanied by a serious diminution in the robustness of the plants 
and consequently by a diminished yield. Red leaf is not caused by a fungous 
disease, but has been traced to a deficiency of potash in the soil, and at once 
disappears when this fertilizer is applied. For the rest. Hack does not 
refer to any experiments made by himself, and we therefore assume that he 
has relied solely on those of others, and his interpretation of their results. 
He would have greatly strengthened his argument if he had conducted such 
experiments himself, with this imputed action of potash in view. 

Potash not a Panacea. E. W. Brandes. Facta about Sugar, May 10th, 
1930. 

While preparing the above review we had the opj>ortunity of reading a 
proposed article by Brandes who courteously forwarded a tjTped copy, 
intimating that the matter was important and should have wide publicity. 
It is difficult to review this article, now that it has been printed, because, in the 
first place it is in the nature of a philippic (according to the dictionary, “ any 
discussion full of acrimonious invective ”), and in the second because the 
author has been very chary in giving facts in support of it. The opinion of 
Brandes on anything to do with mosaic deserves attention, but in the present 
case he seems to have put a construction on Hack’s remarks different to that 
which we have done. He appears to be particularly averse to the continued 
planting of Cristalina, presumably in Cuba; but does not take cognizance of the 
difficulty there of replacing it. Hack deals with this matter somewhat fully 
and agrees with Earle that even the highly resistant POJ 2725 has not the 
necessary adaptation to the local conditions to be able to replace this widely 
planted old cane. Brandes takes as his example of replacement the great 
success which Louisiana has made with the older tolerant POJ’s ; but for a 
country like Cuba, capable of growing good tropical canes, to follow suit with 
those canes would obviously be a very dangerous experiment. As Hach 
says, their planting “serves to propagate rather than exterminate the disease.” 

But, as the title of the paper indicates, this denunciation is chiefly directed 
against the prophylactic use of potash fertilizers, in lessening the damaging 
effect of mosaic. After pointing out that, with such treatment, the plants 
remain affected, the author writes ; “ What is worse, the temporarily stimu¬ 
lated diseased plant is an even more effective source of the inoculum than an 
infected plant that has not been toned up like a worn-out horse doped with 
arsenic. ^ This is all old stuff, a closed chapter in the book of the sugar cane 
industry s war on mosaic. The relation of fertilizers and sugar cane mosaic 
was published by the present writer eleven years ago. The article \mder dis¬ 
cussion adds nothing new to the facts known then, but does make a fallacious 
and dangerous interpretation of them.” It would have served a useful pur¬ 
pose if the author had enlarged this paragraph sufficiently to include some of 
which shows that Haoh’s conclusions are without foundation. 
We have searched through the literature available to us for any specific 
statements on the effect of potash manures on mosaic infected plants, but 
without success. 
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Studiss in Suoab Cane Pollen with Special Reference to Longevity, 
H. L* Datt. Agrictdtural Journal of India,, Vol XXIV, Part IV, 
July, 1929. 

This is a continuation of the author^s exhaustive investigations into a 
matter of great importance in the raising of cane seedlings.^ The whole 
subject of sugar cane pollen and its literature is touched upon, and several 
improvements have been worked out in the highly specialized technique 
employed. The following summary is printed at the end of the paper, 
although it might have been with advantage considerably extended ; it gives 
no idea of the mass of experiments leading to these and other results. 

(1) In the fresh and dry condition sugar cane pollen varies in size from 

38*25/i X 42«76/i to X 72*0;i. It contains about 48 to 51 per cent, 

moisture. 

(2) Sugar cane pollen waa found to germinate in quite a wide range of 
sugar concentrations, or in distilled or filtered rain water alone. Filtered rain 
water could without detriment be substituted for distilled water as solvent 
in the medium. A definite sized ring and air proof condition of the moist 
chamber ewe not absolute pre-requisites. The best germinations were, 
however, obtained by using 26 per cent, commercial sugar plus 0-7 per cent, 
shred agar. 

(3) The maximum length attained by a sugar cane pollen tube, under 
artificial culture, was obtained in POJ 2696 pollen, where the tube measured 
2921/1 after three hours ; and as the sugar cane pistils measure less than this 
(between one tenth and one twelfth of an inch), it may be said that under 
favourable conditions the sugar cane pollen tube would reach the ovary in 
about 3 to 4 hours. 

(4) Mauritius 131 pollen was kept alive in store for 12 days, over 85 per 
cent, relative humidity, in €Ui atmosphere of CO|, and at temperatures varying 
from 5°C. to 13°C. 

Sugar Cane Diseases in South Africa. A. P. D. MoClean, Government 
Mycologist. (Read at the Annual Meeting of the South African 
Sugar Technologists’ Association). 

The following appear to be the chief points of import in this interesting 
paper. Natal, the author observes, is in a singularly favourable position, in 
that no pest or disease has seriously depreciated the crop during recent years. 
And this is all the more surprising, considering the wholesale introductions of 
cane varieties at the end of the last century, with totally inadequate quaran¬ 
tine arrangements. This latter matter has now been rectified. Every sugar 
cane plant on arrival is fumigated and disinfected : it is then grown for one or 
two years in a specially constructed quarantine greenhouse; and after this is 
grown in open quarantine in the plots of the experimental station for an 
indefinite period. In spite of this absence of serious loss in the fields, there 
are two diseases of the virus type which are widely spread and require careful 
study, mosaic and streak. These are of course ineradicable ; but they harm 
the plant by impeding the metabolic processes, thus causing stimting and loss 
of vigour. Generally these effects are cumulative and become more pro¬ 
nounced with the lapse of time. 

With the replacement of the tropical or noble canes by XJba at the end of 
last century, mosaic as a destructive agency has never been a serious considera¬ 
tion. Its presence was first announced by Storey in 1923, although it pro¬ 
bably existed in the country for s ome years previously. It was found to be 

1»29, 256-258; 
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widely spread among the tropical canes still being grown, for the most part 
in small isolated patches by Indian settlers, to the extent of 0*2 per cent* 
of the cane tmder cultivation. And if other canes were to be introduced to 
fall back upon if Uba failed from any cause, Storby quickly realized that it 
would be of no use to do so unless all these isolated patches were cleared out 
completely, with the mosaic with which they were infected. The necessary 
legislation was adopted in 1927, and has been completely successful, as 
regards the canes. 

But this action has not been so successful in giving Natal a clean bill of 
health for mosaic, since a number of the introduced plants have exhibited 
outbreaks of this disease when grown in open quarantine ; D 1135, Badila, 
1900 Seedling, Q 813, Gingor, Clarke’s Seedling, UD 1, SC 12 (4), and Co 205. 
It therefore became necessary to test the susceptibility of all imported cane 
varieties ; and this was done in special large cages where the following have, 
thus far, remained miaffected by the disease, although exposed to intensive 
infection from diseased plants by Aphis maidis : Wade’s Selection, CH 64 
(21), Merthi, Zwinga, Hinde’s Special, CO 214, Co 290, US 663, and POJ’s 
2727, 2726, and 2714. 

There are two ways which have been discovered, in which this infection of 
the open quarantine plants may have occurred, namely, by the survival of 
volimteer ratoons of tropical canes in the Uba fields, and through infected 
wild grasses. It is hoped to be able to remove the former danger by inspecting 
the Uba fields, row by row ; and the results obtained thus far have been higlily 
encouraging; but the perennial grasses are a different matter and a greater 
danger. One of them, Seiaria sutcatay has been definitely determined as 
being infected by mosaic and capable of infecting sugar cane. As a result of 
careful study it has been noted that diseased plants of this grass are very 
rarely found far from sugar cane fields, and that among such cases of infection, 
the number of plants attacked is very small. It is thus considered that “ a 
system of eradication is not outside the realm of practicability.” The time 
is fast approaching “ when consideration must be given to the replacement of 
Uba in certain areas by the varieties which are now being propagated in 
quarantine at the experiment station,” and the author looks to the varieties, 
excellent in quality and with a high measure of mosaic resistance, which are 
being produced by cane breeders. 

As to Streak, some 18 varieties, “noble, Chinese, and North Indian types,” 
have been found showing symptoms of the disease. But the Coimbatore and 
later Java seedlings, POJ’s 2725, 2714 and 2878, have been exposed in 
localities in which one can normally expect almost 100 per cent, secondary , 
infection within 12 months; and they have in every case remained iii an 
apparently healthy condition. The disease was first amiounced by Storey 
in 1924, although there are records of it dating back to 1914, and a similar 
condition was known in maize much longer. Uba, however, is largely tolerant; 
though as the result of a series of experiments on two separate occasions, 
1923-1925 and 1927-1929, the loss was estimated at from 10 to 13 per cent. 
Streak has proved to be readily controllable by selection and roguing, where 
the degree of secondary infection is small. But, in Zululand and parts of 
Natal south of Durban, where secondary infection is rapid, and fields with 
liealthy plant material become 100 j)er cent, infected in 12 to 18 months, the 
planting of resistant varieties is the only satisfactory means of control. 

Short sections follow on other diseases met with in the fields, for the moat 
part unimportant as regards Uba, but probably of greater significance if it 
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is replaced by other vexieties. The ones mentioned are : Ring spot {Leptoa^ 
phaeria aaochari). Eye spot {Hehmnihasporium aacchari). Red rot of cane stems 
{Cephaloaporium aacchari). Rind disease (Melanconium aacchari), the Root 
diseeise complex, and various forms of Chlorosis, simple, cold and sectional. 
None of these are major diseases such as are found in many other countries. 

C. A. B. 


Atlanta Meeting of the Sugar Section of the 
American Chemical Society. 

Or. Wm. L. Owen acted as Chairman at the Atlanta, Ga., meeting of the 
Sugar Division of the American Chemical Society, April 7th to 11th, and 
following are abstra.cts of some of the papers iJresented :— 

Colloida in granulated sugar : a practical problem, —C. P. Bardorl, As all 
granulated sugars contain colloids (presumably of cane-wax complex) the 
question as to the influence of these colloids on the permanency of aerated 
beverages is discussed. It is pointed out that certain sugars of excellent 
quality and low colloid content seem to give less satisfactory results than sugars 
<lemonstrably carrying more disfiersoids. A table showing the relative 
(]ualities of ten sugars and their tendency to produce flocculations suggests 
the peculiar nature of the problem as far as the author has been able to carry 
investigations to date. 

Decolorization of cane and refinery syrups with decolorizing carbons ,— 
E. W. Harris. Decolorizing carbons can be successfully used for the prepara¬ 
tion of cane syrups, thus eliminating sulphitation and producing syrups of 
imiform taste and colour. Tests on refinery syrups indicate that decolorizing 
carbons may play an important role in the future as an adjunct to bonechar. 

Unified method for the conductometric determiruition of ash in refinery 
syrups, — ^p, w. Zerban and Louis Sattler. In a preceding paper it was 
.showii that the conductometric formula which corrects for differences 
in the proportions of various anions in raw cane sugars can, under 
comparable conditions, be used for the determination of ash in syrups 
and molasses produced in raw sugar factories. For refinery syrups how¬ 
ever, the factor in the formula has to be changed to suit each individual 
clcuss of product of each individual refinery. It has been found that the 
abnormal behaviour of refinery products is due to a change in the proportions 
of the various cations tlirough treatment with boneblack. An additional 
conductance determination in the presence of alkali makes it possible to estab¬ 
lish a second correction and to develop a unified formula for refinery syrups. 
The percentage of asli in these products eqi-ials 0*01757 (1*33 il 4" 498*3 
— 0*091 Ki — 0*6 Kt)* if 0*6 grms. of syrup plus 4*6 grms. pure sucrose are 
dissolved to 100 ml. K is the specific conductance X 10* of the solution ; 
Kx that of 200 ml. solution plus 5 ml. 0*26 normal hydrochloric acid ; and 
that of 200 ml. solution plus 6 ml. 0*26 potassium hydroxide solution, all 
at 20®C. If the addition of sucrose is omitted, the formula is 0*01640 ( 1*064 jK+ 
434*4 — 0*089 itj 0*25 Kg). Those formulas do not apply to syrups and 
molasses from the raw sugar factory, for which the original conductometric 
formula gives better results. 

Effect of desdrose and of sucrose on the determination of lemlose by Nijna* 
method, — F. W. Zerban and Louis Sattler, Nuns uses a copper solution which 
oontains the same quantities of potassium carbonate and bicarbonate as 
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Ost’s solution, but only 16 grins, of crystallized copper sulphate to the litre, 
instead of 23-6 grms. as employed by OsT or 26'3 grms. as ascribed to OST by 
Nuns. Nuns states that his solution completely oxidizes levulose at 48*6 to 
49®C. in 2*6 hours, when 60 ml. copper solution and 20 ml. sugar solution 
containing not over 0-3 per cent, of levulose are used, but that it has practically 
no effect on dextrose or sucrose imder these conditions. A repetition of 
Nuns’ work with levulose alone gave a smoother curve than that shown 
by Nuns, and it was found that m mg. levulose reduce (3*6 m — 0*004 m* — 
6*9) mg. copper. At medium concentrations of levulose, around 0* 16 per cent, 
and with about the same quantity of dextrose added, one mg. of the latter 
reduces 0*27 mg. copper. At high concentrations of levulose and of dextrose 
the effect of the dextrose is distinctly smaller. When sucrose is added to 
levulose-dextrose mixtures, m grms. sucrose reduce m (4*1 — 0*66 m) mg. 
copper. 

A volumetric method of determining aldose sugars by the iodine-alkali 
oxidation reaction. C. S. Slater and S. F. Acree. Under s|>ecified conditions 
aldose sugars react quantitatively with two equivalents of iodine and form two 
equivalents of hydroiodic acid and one of the aldonic acid. By neutralizing 
the sugar solution and adding both standard iodine and alkali in several 
portions until a small excess of each is present, and allowing the mixture to 
stand about fifteen minutes, the exoeas of iodine, alkali, hypoiodite and iodate 
can be determined by means of standard thiosulphate and acid with starch 
and phenolphthalein as indicators. Several variables are studied. The 
aldoses, glucose, lactose, galactose, and xylose use or remove two equivalents 
of iodine and three of alkali, whereas xylans, galactans, fructose, and sucrose 
remain practically unchanged. The method has been applied extensively in the 
analysis of solutions of xylose made in the semi-commercial hydrolysis of the 
xylans of cottonseed hull bran, bagaese, peanut hulls, and straw. 

The measurement of turbidity. — C. D. IngefSoU and R. E. Davis. The 
measurement of turbidity in filtrates has long been a problem not only in sugar 
refineries but in chemical industry in general. Previous means of measuring 
turbidity have been vitiated in part by the concomitant unavoidable measiue- 
ment of colour of the filtrate. This method is based on reflection of light 
from a Tyndall cone through a filtrate film approaching zero thickness. The 
turbidity of the solution is measured by observing the Tyndall cone through 
a cone-free solution of potassium dichromate saturated at 20® C. The 
turbidity is designated as the number of centimetres of dichromate solution 
which obliterates the cone. On dilution of turbidities foimd in house-sugar 
liquors with cone-free sugar solution, the turbidity is inversely proportional 
to the dilution until the extreme high dilutions are reached when the 
turbidity drops off rapidly 

The value of Melilotus IruUca in growing sugar cane .— C. E. CtoatCS and 
E. A. Fieger. The amount of nitric nitrogen produced during a period of six 
months in a Louisiana cane soil through burying Melilotus Indica is compared 
with applications of sodium nitrate. Comparisons are also made with results 
from plots having cane trash burned and cane trash ploughed under with and 
without Melilotus Indica. The results indicate that Melilotus Indica 
supplies as much available nitrogeti as applications of sodium nitrate at the 
rate of 260 lbs. per acre. The increased nitrate content was only obtained 
during the season the legume was turned under. Melilotus Indica on plots 
having trash burned and trash ploughed under gave 76 per cent, and 100 per 
cent, increases respectively in nitric nitrogen content in comparison with plots 
having trash burned. 
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Effect of metalUc salts as stimulants in the alcoholic fermentation of molasses, 
—^F* K* Hildebrandt and F. F. Boirce. It is well known that small aznoimts of 
certain metallic salts have a stimulating effect on green plants and the fungi* 
The work of Raulin on the use of zinc salts in media for growth of certain moulds 
is a case in point. It is possible to produce a slight but definite increase in 
the yield of alcohol from yeast fermentation of cane molasses by the use of 
these inorganic salts. Manganese and copper salts were used with success, 
and cyanides of potassium and sodium were also effective. The stimulating 
effect was found to be more certain and consistent if the stimulants were put 
in the yeast stage preceding the final fermentation. This yeast, treated with a 
suitable concentration of the salts, when put into a second solution of molasses 
to which no salts have been added, will give a higher yield of alcohol than un¬ 
treated yeast. The use of the stimulants in the seed stage only makes it 
possible to control their action and also reduces the amount of salt necessary 
to a very low figure. This technic of utilizing the stimulating effect of these 
salts makes their employment possible in industrial fomentations of molasses. 

The structure of sucrose. — C. S. Hudson. Some years ago the author 
showed that sucrose can be hydrolysed within a few minutes of low tem¬ 
perature in nearly neutral solutions by the use of very strong preparations 
of invertase and that the hexoses which are thereby initally liberated are 
alpha glucose and a new form of fructose. The alpha glucose is now known 
to possess the 1,6 oxidic ring, and it is shown that the fructose modification 
possesses the 2,4 ring and is a beta form. These results show that the full 
structure and configuration of sucrose is that indicated by the designation 
of 2-[alpha-d-gluooside (1,5) ]-beta-d-fructose 2,4). 

Other x)apers presented included the following : Carbohydrates of some 
Indian Plant Foo ^.— E. Yanovsky. Diastatic activity of some American 
Honeys .— ^R. E. Lothrop and H. S. Paine* Solubility of sucrose in the presence of 
certain alkali salts ,— ^R. F. Jackson and C. 0. Silsbee. Selective reduction 
methods for Uvulose .— ^R. F. Jackson. Oxidation of xylose with nitric acid .— 
G. M. Klein and S. F. Acree. Chemical problems in connexion with the sugar 
cane industry .— C. E. Goates. The preparation and recognition of an unstable 
methylated mannose .— Carrell H. Whitnah. The alpha and beta methyhd- 
galactosides and their tetraacetates .— J. K. Dale and C. S* Hudson* Some new 
derivatives of gentiobiose .— HeUerich and J. F. Leete. The homogeneity of 
inulin.—'R, F. Jackson and Emma M. MacDonald. 


Chlobine Disinfection. —Disinfection of the milling plant, gutters, strainers, 
etc. has been recommended in India, Mauritius, and el^where, using so-called 
“ E.C.” (electrolytic chlorine) for the generation of which a special apparatus is 
required. In this connexion it is worth noting that a stable form of chloride of lime 
is now on the market. It is of constant composition, 38-40 per cent, of active chlorine 
stable even at 60-80°C., free from pungent smell, rapi(Uy and easily soluble in water, 
and forms a powder which does not cake. This material, if sufficiently cheap, would 
form an ideal preparation for maintaining mili sanitation. 


POJ 2878 IN THE P.I.—^POJ 2878 has exhibited three rather serious defects in 
the Philippines to date. It has given poor juices; it tassels commonly in October and 
November, and it lies down as a result of strong winds or heavy rains. ^ It has, 
however, developed hitherto imknown advantages. It is very resistant to mosaic 
disease, leaf scald and also to rat injury. In addition, it is the most resistant to stand¬ 
ing water of any Philippine cane varieties, and since standing water is one of the most 
injurious factors on the lowlands of Negros, this one character will probably more them 
compensate for its disadvantages which, too, can be to some extant remedied. 

1 ATsa&TON Lbb in his Director’s Beport to the Philippine Sugar Association. 
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SuGAB Beet Vabibty Tbials. 

During the three seasons, 1927-29, the National Institute of Agricultural 
Botany carried out trials with 11 strains of beet at three of the Institute’s 
sub-stations, viz., the Norfolk Agricultural Station, near Norwich, the Harper- 
Adams Agricultural College, Newport, Salop, and at Good Easter, near 
Chelmsford, Essex. An account of these trials is given by S. F. Aemstbong.' 
The soil at the first two places was moderately light and of open texture, 
while that of the latter was a strong boulder clay with strong clay sub-soil. 
Climatic conditions in the three seasons were markedly different. Interference 
by diseases or pests was negligible. The trial method adopted involved the 
use of 10 plots of each variety, the probable error being about 2 per cent. 
In the following table appear the general average results of all the trials made, 
the strains being arranged in the order of their average value per acre : 


Straio 

Averaffe 
Weight of 
washed 
beets 

“Bolters** 

AveragtJ 

Sugar 

content 

Average 

Yield of 
sugar 

I)er acre 

Average 
Value of 
roots 
per acre 


Tons per acre. 

Per cent. 

Per cent. 

Tons. 

£ 

8. d. 

Kleinwanzleben 

E.. 1307 

. 2-32 .. 

17-3 .. 

2-26 

33 

15 3 

Dippe E . 

... 12-81 

. 5-68 .. 

17-3 .. 

3-23 .. 

33 

1 10 

Strube E . 

... 11-83 

. 6 .54 .. 

18-1 

2-14 .. 

32 

2 9 

Hoeming H.S. . 

... 12-23 

. 2-80 .. 

17-6 .. 

2-13 

32 

0 0 

Zapotil II . 

Gartons’ 426... 

... 11-76 

. 3-66 .. 

18-1 

2-14 .. 

31 

18 11 

... 11-82 

. 6-26 .. 

18-0 .. 

2-14 .. 

31 

18 3 

Kuhn P . 

... 11-66 

. 1-12 .. 

18-0 .. 

2-07 

31 

4 3 

Schreiber S.S. . 

... 11-61 

. 2-67 .. 

17-8 .. 

2-06 .. 

30 

13 10 

Marsters. 

... 10-98 

. 0-22 .. 

18-6 . . 

2-02 .. 

30 

11 2 

Vilmorin B ... 

... 11-74 

. 6-06 .. 

17-4 .. 

2-05 .. 

30 

10 6 

Janasz . 

9-87 

. 9-26 .. 

19-0 .. 

1-88 .. 

28 

6 11 


Kleinwanzleben-A’ produced larger roots than any other, but is bracketed 
with Dippe-E in having the lowest sugar content. But it gave the highest 
yield of roots, the greatest yield of sugar, and the highest returns per acre of 
any variety, except at Good Easter, where it came below Dippe-E in each of 
these respects. It has never bolted badly ; is fairly free from fangs ; and pro¬ 
duced a satisfactory amount of top. Dippe-iS7 gave consistently high yields 
in all seasons. In its yields it was only exceeded by Kleinwanzleben-jK. 
But it was more difficult to lift, prone to bolt, produced a rather large top, 
and had rather more than the average number of fanged roots. 

Strube-£7 gave good returns on an average ; as did Hoeming-HS, 
ZapotihJI does not appear to merit any special attention; Gartons-426 
gave no better returns. Schreiber-^/S’ and Vilmorin-J? had no outstanding 
merits. Kuhn-P was surpassed or equalled in value by both Kleinwanzleben-E 
and Hoerning-fir>Sf. Marsters gave average returns lower than all strains 
except Janasz and Vilmorin-P. 

On farms where the conditions resemble those at any of the three stations 
the preference should certainly be given to Kleinwanzleben-JS^. Dippe-P on 
Essex clay also merits consideration. Marsters and Kuhn-P appear to be 
very suitable for growing on rich black land or deep silts, where leaf develop¬ 
ment is encouraged to such an extent that lifting operations are difficult 
when big-topped strains are grown. But whether they would be more pro¬ 
fitable to grow than large-topped strains under such conditions can be ascer- 
tained only from reliable t rials. 

1 Journal of the Minvitry of Agricmure , 1930, 37, No. 1, 63-60. 
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The Best Cultivation Conditions. 

A. W. Oldershaw, Agricultural Organizer for East Suffolk,^ states 
what he believes to be the best conditions for securing good crops : The first is 
fertile land ; frequent applications of farmyard manure in the course of the 
rotation are a great help. Good crops of clover and other legumes leave an 
abundant root residue which is of the greatest importance in increasing the 
fertility of the land. Artificial manures are of more benefit than is generally 
realized in increasing the root residues left by all crops ; they are of especial 
benefit when they increase the yield and extend the root system of leguminous 
plants, so increasing the percentage of nitrogen in the soil. It is extremely 
important that the land should be clean. In a favourable autumn, such as 
that of 1928 or 1929, tillage operations immediately after harvest are of great 
benefit, as the land receives what in many cases almost amounts to a fallow. 
Sub-soiling has usually i)roved decidedly beneficial. 

Farmyard manure may be applied, preferably in autumn. Complete 
dressings of artificial manures should also be given. Phosphates are probably 
best aj^plied in the form of super-phosphate or other water-soluble phosphate 
at the rate of from 3 to 4 cwt. per acre on light land, to about 5 or 6 cwt. per 
acre on heavy land. The phosphate should be worked into the land before 
the seed is drilled. Potash may be applied in various forms. As a rule, less 
j)otash is needed on heavy land than on light. For average land 6 cwt. per 
acre of kainit, applied in February or March, or 2^ to 3 cwt. of 30 per cent, 
potash salts applied in March, or 1J cwt. muriate of potash applied at the same 
time as the superphosphate will be foimd a suitable dressing. Potash manure 
salts have been found in some cases to be particularly well suited for sugar beet. 

Nitrogenous manures may be apjdied in the form of sulphate of ammonia, 
nitrate of soda, nitrate of lime, nitro-chalk, or calcium cyanamide. Calcium 
cyanamide should (*ertainly be applied not less than a fortnight before 
drilling and worked into the land. If applied too near the time of drilling, it 
w ill very likely injure the germinating seeds. Sulphate of ammonia, nitrate of 
lime, nitrate of soda and nitro-chalk may be applied at the time of drilling. 
The disadvantage of doing this is that very heavy rain may wash some of the 
nitrate out, while the growth of weeds is encouraged. Alternatively, these 
fertilizers may be applied in two dressings given after the plemts are up, or 
after singling. Whicli of these methods is best dejiends partly on the season 
and partly on the cleanliness of the land. On heavy land it is usually desirable 
to apply the nitrogenous manures early to encourage early ripening. When it 
is desired to lift the crop early on heavy land, it will usually be best to apply 
all the nitrogenous man\ires before drilling or very soon after. Under average 
conditions the total quantity of nitrogenous manures used should be from 
2 to 3 cwt. per acre. 

It is useless hoping to grow good crops of sugar beet if the soil is definitely 
acid. If the soil is acid it is essential that lime, chalk, or some other form of 
lime should be applied. To obtain a heavy crop it is important to secure a 
suitable number of roots per acre. For average land, probably about 30,000 
is the ideal, but on very light land more are desirable—^up to 35,000—^while on 
heavy land excellent yields may be secured with considerably fewer, say, 
26,000. Under British conditions, and on most land, probably from 18 to 
20 in, may be regarded as the best width between the rows. On light land, 
and where the land is clean, narrow rows are an advantage ; on heavy land, or 
where the land is not so clean, they may b^^ wider. The field should be horse* 
1 Journal of the Minietry of Ayrieulturet 1920,37, No. 1,6-8. 
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hoed as soon as this can be done without covering up the small plants. Experi¬ 
ments have shown the importance of early chopping out and singling, and this 
is now generaUy recognized. It will undoubtedly pay the grower to exercise 
very careful supervision over the work of chopping out and singling. 

BSET IJNIiOADING. 

Platforms intended for tinloading farmers’ waggons into railway trucks 
or silos are costly to construct. Nets of hemp to hold the contents or 
part of the contents of the waggons may be practicable under American 
conditions, but their use in Germany, points out G. Hrudka.,^ has also been 
found to be too expensive, each costing about 260 RM., or even 360 RM. for 
the best hemp. A solution, he claims, is to be found in the use of slings 
consisting of a frame-work of 25-30 wooden lathes, the length of which is 
about the length of the waggon, these lathes being bound together by wire 
terminating in rings. Each made in three standard sizes to fit different tyi:>es 

of waggons costs about 
60 R.M. They are sold 
to the farmer at half 
cost, or they may be 
rented by him at a 
moderate charge. In 
use the sling is laid 
out in the waggon 
which is loaded up 
as usual, and driven 
under the elevator (see 
the illustration). On 
arriving there, the 
sling is attaclied to 
the connexions of the 
elevator, its side pieces 
are adjusted, and the 
sling and its load 
lifted to the top of the 
shoot, from whence on 
releasing the connect¬ 
ing chains the load 
of roots falls into the 
truck, silo, or other 
receptacle. About 300 
tons per day can thus 
be unloaded, using four men, and with a consumption of about 24*6 H.P. 

Optimum Time op Liptinq the Cbop. 

Normally our beet factories start their campaign eaxly in October, and 
there is considerable uncertainty among farmers as to whether deliveries of 
roots at that time do not prejudice the total weight of sugar. Investigation 
was therefore imdertaken at the suggestion of the Ministry by G. R. Clakke, 
L, F, Newman, and A. W, Ling* at two centres during three seasons, and 
samples were drawn from selected fields every week during each season. 
Thus samples of beet grown on the same farm on different soils were examined 



1 f ^ Zwieiuwd., 1930, 55, No. 10, 287-240. 

1 Jounud of the Mimetry of Agricmure , 1980, 36,1159-1166. 
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through the three years. In each case the samples were taken from a selected 
area of about one acre. 

The results here tabulated, checked by samples grown in the same district, 
but under different edaphic conditions, show a very fair uniformity and indi¬ 
cate quite clearly that early lifting means a considerable loss in total sugar 
weight to the grower. They also indicate the end of October as the period of 
optimum condition of the beet, both in sugar percentage and total crop 
weight from the farmer’s point of view. The loss of plant which may result 
under unfavourable conditions was also demonstrated, as it may be considered 
that on light land about 36,000 to 38,000 beets to an acre, varying with the dis¬ 
tance apart of the rows, is a full crop. Even under careful conditions of culti¬ 
vation tliis maximum was not reached in any of the experimental plots, and in 
heavy land boulder clay soil only about one-half the theoretical number of 
beets were actually grown. It must be remembered that on heavy soils beets 
are usually sown much wider apart than is the case on the lighter soils. 


Third Congress of the International Society of 
Sugar Cane Technologists.’ 

Uniformity in Reporting Factory Data. 

F. W. ZBRBAN. 

The guiding principle which should be followed by the Committee on 
Uniformity in reporting Factory Data has been well expressed by S. S. Peck, 
who says : “ Your Committee should strive for three main objectives, namely 
accuracy, clarity, and simplicity; and of these three 1 consider the last as 
important as the first two. In striving for greater accuracy, formulas have 
become so complex that they are practically useless. If the Committee 
stress simiilicity of statement which will not conflict with accuracy and 
clarity, they may be able to do some persuading to an agreement on terms.” 
Wherever direct determinations can be accurately made, they should be 
preferred to indirect determinationsor calculations, and practical considera¬ 
tions should be favoured against theoretical speculations. 

Weights of cane and mixed juice ,—^The fundamental equation for the 
relation between the weights of the materials figuring in the milling control 
is : Cane -f retained added water = mixed juice + bagasse. “ Retained 
water ” is used advisedly, because some of the water is lost by evaporation. 
All the members of the Committee agree that the weight of the cane and that 
of the mixed juice (as such, or from its volume) should be determined dimctly, 
as an accurate, positive control is not possible otherwise. 

Weight of bagasse .—^Accepting the premise that the weights of cane and of 
mixed juice have been actually measured, the fundamental equation above 
still contains two unknown quantities. If we apply the principle of direct 
determination, postulated above, one of the unknowns must be measured in 
order to calculate the other. The difficulty of determining the added water 
actually retained has already been mentioned. It naturally follows that the 
Weight of the bagasse should be determined directly. In Java actual work is 
being done towa^ the development of a practical bagasse weigher. However, 
until such weighing becomes an actuality the weight must be found by in- 
direct means, methods such as the following being in use :— _ 

1 Paper (here a little abridged) publlHhed In the Proceedings of the Third Congress of the 
International Society of Sugar Cane Technologists. 
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(1) The weight of the imbibition or maceration water is determined and the 
weight of the bagasse is found by applying the fundamental equation given 
above (Argentina, Cuba, Java, Louisiana, Mauritius, Natal, Peru and Porto 
Rico). (2) The fibre % cane is directly determined in samples of cane, and the 
bagasse % cane calculated from fibre % cane and fibre % bagasse, the im¬ 
bibition or maceration water % cane being then derived from the fundamental 
equation (Australia, Hawaii, India, Japan and the Philippines). (3) The 
fibre % first mill bagasse is foimd from the analysis of this bagasse (moisture 
and Brix determined directly); the weight of primary juice is calculated from 
the Brix of mixed, primary and secondary juices ; finally the fibre % cane is 
calculated from the fibre % first mill bagasse, weight of primary juice, and 
weight of cane, the weight of bagasse being then found as in the second 
method. (4) The fibre % cane is foimd from the weight of mixed juice, using 
Deebb’s formula^ and a “ milling factor ” (ratio between Brix of absolute 
juice and of first expressed juice) of 0*975, the weight of bagasse being then 
calculated as in the second method. 

Deebr’s method (4) used in India, and also in Porto Rico, assumes 
a milling factor of 0*975, but it is neither necessary nor advisable to depend 
on a milling factor at all, except where the weight of mixed juice or of cane is 
unknown. Method (3) has the advantage over the direct determination of 
fibre % cane that it assures a better and more reliable sample of material for 
fibre determinations, but when different varieties of cane are ground together 
much of this advantage is lost; further, since the weight of primary juice 
must also be determined directly or calculated, the method is too cumbersome. 
This then leaves either the direct determination of the weight of the imbibition 
water (1), or the direct determination of fibre % cane (2). Both are also oj^n 
to serious objections. The first assumes all the w^ater weighed or measured 
to be actually retained by the mixed juice and bagasse, but there is undoubted¬ 
ly loss by evaporation, especially when hot water is used. On the other hand, 
water which has not been weighed or measured often finds its way into the mill, 
accidentally or even intentionally. The direct determination of fibre % cane 
is objected to on account of the difficulty of sampling. A few stalks of cane 
are rarely representative of a load of cane. It will, therefore, be readily seen 
that the only positive way of finding the weight of bagasse accurately is 
that of direct weighing. 

Juice figures, —Originally the juice assumed as actually existing in the 
cane was called “ normal juice ” ; but in some countries (notably Argentina, 
Cuba, Louisiana, Mauritius and Peru) it is now taken to be the juice extracted 
by dry milling, leaving out of consideration the juice left in the bagasse, while in 
others it includes this residual juice. Tins in itself has led to a great deal of 
confusion. But the principal difficulty in defining normal juice has perhaps 
been the fact generally acknowledged that the cane contains not only juice 
proper (which in the living cane is not homogeneous), but also water loosely 
held by the fibre. A part of this water is mixed with the actual juice during 
the milling process, the more the heavier the pressure. On the basis of 
practical considerations, as well as for the sake of simplicity, it seems best to 
ignore the undetermined water entirely for the purposes of the milling control, 
and to consider the juice in the cane under dry milling conditions to be simply 
cane minus dry fibre. Such a definition has already been adopted in Hawaii, 
India, Japan, Philippines, and Porto Rico, and the Committee members in. 
the British West Indies, Cuba, Louisiana, and Natal have likewise voted in 


X “ Cane Sugar,** NottL Deerb, p. 568. 
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favour of this definition. It is recommended that the concept of absolute 
juice defined as cane minus fibre be adopted, because (besides other reasons) 
it makes it possible to use a simple system of milling control in which it is 
necessary to know only the weights of cane, of mixed juice, and of bagasse 
(determined directly, or calculated from the weight of maceration water, or 
from fibre % cane), and the composition of the mixed juice and of the bagasse. 
It removes entirely the “ milling factor.” 

Composition of the Bagasse, —At present it is the usual custom to deter¬ 
mine only dry substance and polarization in bagasse ; and to calculate the 
Brix and fibre, the Brix determination being based on the purity of the last 
ex 2 )ressod or last mill juice. But recent investigations of Khainovsky and 
Egeter have shown that the purity of the juice in the bagasse differs from that 
of the last mill juice, and that the jmrity of the juice in the unbroken cells is 
extremely low. This goes to show that a practical method for the deter¬ 
mination of the Brix in bagasse should be worked out; with the Brix accurately 
known the fibre may be calculated, but until that is accomidished it will of 
course be necessary to retain the old method in which the pmity of the 
residual juice is taken to be equal to that of the last expressed or last mill juice. 
However, it should be always kept in mind that this method is only a necessary 
evil. 

Pol, or Sucrose Extraction, —In most countries this figure is based on pol. 
in mixed juice and in cane, though in some actual sucrose by double polariz¬ 
ation is used (or proposed) alongside. While it is true that the extraction 
figure is not greatly different, whether based on pol. or sucrose, it must be 
considered that in boiling-house control the sf-m formula of Deebr, which is 
imdoubtedly the most logical one for the calculation of available sugar, holds 
only when Clerget values are used. A determined attempt should be made to 
introduce a practical and reliable Clerget method into both the milling and 
boiling-house control. 

Java, and Natal ratios, —The Java ratio denotes the relation between the 
pol. % cane and the ]x>l. of the first expressed juice, and varies with the 
conditions under which samples of this juice are obtained. It cannot be used 
for comparisons between different mills, and is of little value, except to dis¬ 
cover gross errors in weighing or analysis. Natal, which has experienced the 
same difficulty as Hawaii when wet cane is being milled,has tried to overcome 
the tlefects of the Java ratio by taking the purity of the crusher juice, the Brix 
of the “last premaceration juice,” and using the i^roduct of the two, divided 
by 100, instead of the pol. of the first expressed juice. There is no great 
need for the adoption of either ratio, but there can be no objection to their 
use by individual factories or individual comitries. 

Extraction ratio, —The pol. or sucrose extraction is now universally used 
to convey some idea of the milling results obtained. W. E. Cross recom¬ 
mends the “ sucrose loss quotient,” which is 100 minus extraction. It is 
generally admitted that the milling performance cannot be expressed by a 
single figure, and that at best several have to be used in conjunction. In 
Hawaii the financial result has during the past 15 years or so been expressed 
by the ratio of unextracted sucrose of the fibre % cane, or (100 — sucrose ex¬ 
traction) divided by fibre % cane. This is termed the “ extraction ratio,” 
and has proved very useful. It is also recommended by P. Honio, and until a 
better but still simple expression can be devised it should be adopted. 

Milling Loss, —This factor, used to express the technical rather than the 
financial result of milling, is the percentage ratio between pol£i.rization % 


321 



June] 


The international Sugar Journal* 


[1»80. 


bagasfl© and fibre % bagasse. It is used in Hawaii and the Philippines, and 
is favoured by the members from the British West Indies, Louisiana and 
Mauritius. In Java the imdiluted juice in bagasse, instead of the polarization 
in be^gasse, is employed in calculating the milling loss ; but this figure, also 
endorsed by Porto Rico, is again based on the Brix of the primary juice. In 
Natal a further ratio has been introduced, the so^alled Lely ratio, which is the 
milling loss, as understood in Hawaii, multiplied by 100/sucrose % normal 
juice. It is contended by Natal and by Porto Rico that this figure is more 
useful than the milling loss (Hawaii) when comparing extraction from canes 
of widely varying sucrose content. Of the three methods in use, the milling 
loss as calculated in Hawaii is the one most widely favoured. In Java the 
undiluted juice in first mill bagasse % fibre, and that in final bagasse % fibre, 
are expressed in per cent, of the same figure which should “ normally ” be 
obtained in the same type of mill train, which normal values are found from 
tables. Noel Debhb has devised an elaborate system of calculations, lately 
adopted in India, which gives the efficiency of the separate milling processes 
on the basis of what would be obtained under “ ideal ” conditions. The 
efficiency of imbibition or maceration is included in Deebb's system ; and 
other formulas for calculating it have recently been proposed by Pbck,^ and 
by Copp.* In view of the desirability of having any international methods as 
simple as possible, it is recommended that for the present only the extraction 
ratio, the milling loss, and the undiluted juice in bagasse % fibre, be adoj^ted, 
all of which are simple to calculate from data determined everj^here. 

Mechanical Mill Data, —Hawaii, Java, and lately also Argentina, report 
t37pe of milling equipment, roller dimensions, mill openings, speed of rollers, 
pressure on rollers, and similar data. It is very desirable that such informa¬ 
tion be made available by all other countries also, in order to facilitate com¬ 
parisons. 

Mill Capacity Figures .—^In Hawaii the “tonnage fibre ratio,“ which is the 
“tonnage ratio” multipled by the fibre % cane, is now used. The “tonnage 
ratio ” is the tons of cane ground per day. divided by the tonnage ratio 
factor ; and the latter equals ^ times the square of the length of the rollers 
in feet, times the number of units in train. The member from Hawaii states 
that the tonnage ratio favours short rollers a little too much ; and the member 
from Natal remarks that the diameter of the rollers should also be taken into 
account. The “ grinding coefficient,” employed in Cuba, and favoured in 
Louisiana and Porto Rico, is calculated on a somewhat different basis, and 
does consider the diameter of the rollers. It equals tons of cane ground per 
hour, divided by the product of the total number of rollers, times length of 
rollers in feet, times diameter of rollers in inches. Peck has pointed out 
that the tonnage fibre ratio alone is not sufficient to give an adequate idea of 
the mechanical mill performance, and that the tons fibre per lineal foot per 
hour should also be reported. In Java three figures axe used which roughly 
correspond to tonnage ratio, fibre ratio, and the figure proposed by Peck, 
W. E. Cross favours a figure based on the kilos of dry fibre crushed per sq. 
meter of crushing surface per hour in the first mill; but he criticizes the fact 
that the number of mills in the train is not taken into account. None, 
however, of these expressions showing mechanical TYiillmg r performance is 
widely used; and under the circumstances it is best to recommend a further 
study of this phase of milling control. 


I I.SJ., 1927. 264. 
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Traits de Polarimetrie. Georges Bruhat. With a preface by Prof. A. Cotton, 

Member of the Institute. (Revue d’Optique, thdorique et instrumentale, 

Paris.) 1930. Price : 66 fr. 

Regarding those parts of this work of more direct interest to chemists concerned 
with the application of the polarimeter in sugar analysis, one draws attention to 
the notiona gen^alea of the polarization of light, to the review tracing the evolution 
of the polariscope, and to the account of polarimeters. These sections are well done, 
and the historical aspect receives due consideration in them* Saccharimeters a.re 
given only about 14 pages, it is true, though the account in that comparatively brief 
space presents essential theoretical and practical information. Writing of the sacchari- 
meter compensator, the author emphasizes the great necessity of the optical purity 
of the quartz. Of 60 pieces which may be perfectly transparent there may be only 
one satisfactory for use in the construction of the compensator. One sees here the 
importance of great care and experience on the part of the saccharimeter constructor, 
if the proper precision of the instrument is to be realized. Another point made refers 
to the adjusteble sensitivity by the variation of the half-shadow angle : “ II ^t de 
se priver de I’advantago de pouvoir obtenir dans cheque cas la sensibility maximum 
compatible avec la transparence de la solution ytudiye.” He refers to the manner 
in which this is accomplished by Bates in the saccharimeter constructed by Fbio, 
and also in the excellent instrument made by Jobin, which, we remark, seems to be 
insufficiently well-known outside France. In the second part of the book dealing with 
polarimetrie determinations, there is a good summary of data on different scales, 
and on corrections for temperature, light and concentration, which should serve the 
student well. Dealing with double polarization, we are told that generally in France 
the mode of operating proposed by Cleroet in 1849 is still followed, although with 
the use of the appropriate divisor according to the concentration. Invertase is too 
slow in its action for routine work, it is pointed out; but one would like the author 
to have given an account of acid methods designed to give the same accurate results 
as are obtained with invertase. As a whole this book presents a fairly complete 
account of the principles and practice of polarimetry, and is well arranged for the 
use of the student with its indexes of subjects and names, and especially its extensive 
bibliography, which gives no fewer than 882 references. 

Alcoholometry: An Account of the British Method of Alcoholic Strength Determination. 

By Francis G. H. Tate; with an historical introduction by the author in 

collaboration with George H. Gabb. (H.M. Stationery Office, London). 

1930. Price : 68. net. 

An account is given of the evolution of the Sikes hydrometer, this being “ the 
first published account of the British system embodying a documented record of 
SiKEa*8 work and theories based on his own note-books.*’ Tliis together with repro¬ 
ductions of apparatus and manuscript makes the book an interesting one historically. 
The prototype of the Sikes instrument was the “ brandy prover ** of John Ci.arks, 
a “ Turner and Engine Maker ” of York, whose improved design (in brass) of about 
1726 was constructed with no fewer than 140 weights. Sikes’s scale was 
based on the manner in which spirit impregnated in gunpowder burned, 
being “ over-proof ” if combustion took place with some explosive violence, or 
** under proof ** if burning were difficult or impossible, and “ proof ” if the mixture 
burned steadily. Sikes’s scale as adopted for British Excise purposes has been 
the object of very frequently repeated criticisms as being unscientific and complicated, 
and more rational systems foimded on density and actual alcohol percentage have 
from time to been proposed by authorities. However, it remains the official 
method in this country. As a record of Sikes’s system, this monograph can be well 
recommended. It is well written and illustrated, and apart from its historical 
aspect it contains much information that should prove useful to those concerned 
with the problem of the determination of alcoholic strength. 
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Sugar Charts. We have received the following charts, dealing with Prices and 
Quantities on the Sugar Market, which are suitable for framing, and will 
be found useful for those making a close study of market conditions. These 
charts are complimentary, and those desiring copies should apply to the firms 
concerned. 

(a) Chabt showing Movements in the London, New Yobk and Canadian 
Sttoab Mabkets, 1926-29; London Raw Terminal Market, Basis 96® Sugars c.i.f. 
XJ.K./Continent, and B.W.I. Sugars Basis 96° Parity c.i.f. Canadian Atlantic Port i 
New York Sugar Exchange and Basis 96° Sugars c. & f. New York. This is a 
useful Chart of prices issued by Messrs. Czabnikow Ltd., Mincing Lane, London., 

( b ) Chart showing the Impobts op Repined Suoab, Raw Sttoab, Total 
OP ALL Kinds ; Impobt peb Head op Population and Pebcentagb op Impobts 
OP Fobeign Repined, each yeab ; The Highest and Lowest Pbices op Tate’s 
Cubes Duty Paid, and 88 peb cent. Raw Beet (f.o.b.) and 96° Centbipugals 
(c.i.f., U.K.) and Altebations in Sugab Duties ; 1860 to 1929 inclusive. This 
is an annual Chart, issued by Messrs. Tate & Lyle Ltd., the well known London and 
Liverpool sugar refiners. 

(c) SuoAK Chabt fob 1929 : showing Daily Prices of London Terminal Raw 
Sugar Market (Morning Call Prices), basis 88 per cent. Beet delivered f.o.b. Continen¬ 
tal Ports; New York Coffee and Sugar Exchange (Closing Prices), basis 96° Centri¬ 
fugals, ex Licensed Warehouse, New York; Refined Sugar, Duty Paid and 
96° Centrifugals, c.i.f., U.K.; etc. This Chart is issued by M. Golodetz, of 
117a, Fenchurch Street, London, E.C.3. 

Kuba, Haiti und Louisiana als Zuckerldnder (Cuba, Haiti and Louisiana as Sugar 
Producers). Impressions of a journey of investigation through these 
countries. By Dr. Gustav Mikusch. With 6 Maps, 12 Illustrations and 
26 Tables. (Verlagsbuchhandlimg Paul Parey, Berlin, S.W.ll.). Price : 
Paper Covers, Rm. 16*50 ; Bound in Cloth Rrn. 19. 

Following on an invitation of the Cuba sugar indu8trj% the well Imown Vienna 
sugar expert, Dr. 0. Mikusch, undertook a tour of investigation in 1928 in Cuba, Haiti, 
and Louisiana sugar belts, and this volume in German is an account of his im¬ 
pressions, The larger part of the work is devoted to the sugar industry of Cuba, 
production and cultivation in that island being described with some detail and 
reference being made to the latest researches on cane breeding, and on pest control. 
In a second section the sugar industry of Haiti is dealt with, and in a third that of 
Louisiana and Florida, which are at present experiencing a period of remarkable 
advance. A detailed index completes the volume. 

S, A. Sugar Year Book sind General Directory, 1930. A Reference Book and Guide 
to the Sugar Industry of South Africa. Demi octavo, 320 pages. Illustrated* 
(^^..d. Sugar Journal Offices, Durban). 3 b. post free. 

This is the first issue of a new Year Book and Directory supplying all the 
essential details relating to the various phases of the cane sugar industry in South 
Africa, and is compiled by Mr. H. O. Andbbws, Editor of the South African Sugar 
Joumal. It will be found of considerable utility to all those wishing to possess all 
the details of that industry, commercial, statistical and technical. 

Optical Rotation and Ring Structure in the Sugar Group. H. S. Isbell. Research 
Paper No. 128 ; Bureau of Standards. (Superintendent of Documents, 
Washington, U.S.A.). 1930. Price : 5 cents. 

Contents ; Determination of ring structure ; calculation of the numerical value 
for the optical rotary power of the various asymmetric carbon atoms; comparison 
of the rotations of the methyl glycosides with the rotations of the sugars; and the 
prediction of values for the rotation of unknown sugars and glycosides. 
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Impbovehexts in Factory Control in Porto Bico. £• M. Copp. Paper preaerUed 
to the Aeeooiatton of Sugar Technologists of Porto Rico, 1930. 

Now it cannot be denied that the average mill work at some of the factories in 
Porto Rico prior to 1923 was anything but satisfactory and when the introduction of 
the Petree process had centered attention on mill work, a number of our chemists 
had already realized that much of the control data was unfit for purposes of com* 
parison and that among these the two most important items were the imbibition and 
the brix of the absolute juice. Plazuela was the first factory to use scales for 
weighing the imbibition water. Fajardo, Canovanas, and Monserrate installed water 
scales last year, and Mercedita follows this year. Others have adopted methods of 
calculating the imbibition data that approximate closely the values obtained by 
measurement, and it is a pleasure to know that much of the mill work now reported 
can be accepted as being both reliable and comparable. Table 1 shows to what extent 
some of the larger factories are reporting apparent errors in their imbibition figures. 
Many of the factories were employing various schemes of juice and imbibition flow. 
In their system there is but one basic flow for the imbibition juices and one place at 
which the water should be applied. It is called straight compound imbibition and is 
the mathematically logical system; it is also the most efficient one for the Petree pro¬ 
cess. We require its use either in its simplest form or one of the modified forms that 
are needed to meet special conditions of high grinding rate or long tandems (of five 
or more units.) 

In view of the fact that in the ultimate analysis the object of milling and im¬ 
bibition is the separation of the juice from the fibre, the relative efficiency of mill 
work is best expressed by the “ Lost Juice ’* figure, which has for some time been in 
general use in Java, and which represents the imdiluted juice in bagasse per cent, 
fibre.^ In determining the undiluted juice in bagasse all uncertain data are dis¬ 
regarded; i.e., weight of bagasse, weight of imbibition water, relation between imbib¬ 
ition and dilution, absolute brix factor, unaccounted water entering the juice, fibre in 
cane, etc. Only four items of analytical data are needed, viz. : Polarization per 
cent, bagasse, moisture per cent, bagasse, brix of crusher juice, and purity of residual 
juice ; all of which are determined in the laboratory and do not depend on more or 
less arbitrary assumptions. No other factor, except tonnage, has to be taken into 
account before the mill work can be judged, whereas, in comparing sucrose extrac¬ 
tions, the polarization in cane, fibre in cane, and purity of residual juice must be 
taken into consideration before the true mill work can be estimated. The “ Lost 
Juice ” figure is not influenced in any way by the weighing of clarified instead of 
cold raw juice nor by returning the settlings to the mill. Table I shows to what 
extent the mill work has been improved ; and also shows the extraction figures. 

Table I. 


Undiluted Juice 
in Bagasse 
per cent. Fibre. 

Sucrose Extraction. 

1923-24 1929' 

1923-24 1929 * 


Factory A . 

.... 4203 . 

. 34*60 .. 

94*67 

. 96*01 

Factory B . 

.... 46*53 . 

. 22*62 . 

93*49 . 

. 97*15 

Factory C . 

.... 53*64 . 

. 42*79 . 

93*43 . 

. 93*34 

Factory D. 

.... 34*93 . 

. 33*47 . 

96*73 . 

. 95*62 

Factory E . 

.... 58*94 . 

. 29*12 . 

91*60 . 

. 95*44 

Average . 

Reduced loss in bagaase . 

.... 47*21 . 

. 32*48 . 
31% 

• 


Factory F . 

.... 49*30 . 

. 32*45 . 

93*59 . 

. 95*74 

Factory G . 

.... 61*51 . 

. 39*69 . 

92*92 . 

, 94*11 

Factory H . 

.... 37*61 . 

. 39*00 . 

96*60 . 

. 94*62 

Factory I . 

.... 49*63 . 

. 36*64 . 

94*09 . 

. 94*71 

Average . 

.... 49-46 . 

. 36-96 . 



Reduced loss in bagasse. 

.... 

26% 




1 This Review la copyright, and no i>art of It may be reproduced without permission.* 
Editors. I.S. J. 2 I 1929,642. 
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These figures indicate that reported improvements in sucrose extractions are not 
proportionate to the mill efficiencies as judged by the lost juice figure; for instance^ 
while Factories C, D, and I showed very little change in sucrose extraction, the lost 
juice figures indicate a distinct improvement in mill work* It has been recommended 
that Cuba adopt the lost juice figure^ and it will soon become a familiar figure in Porto 
Rican data. Fajardo has been using it for some time, in a slightly modified form, 
and is now reporting the standard figure. In order to be able properly to evaluate 
the above comparisons, it is necessary to know the tonnage of cane ground, which is 
shown in Table II :— 

Table II. 


Tons Cane Per Hour per Tandem, 

1923-24 

1929 

Factory A . 

. 69*06 

.. 66*36 

Factory B . 

. 44*33 

.. 49*00 

Factory C . 

. 62*22 

.. 69*11 

Factory D . 

. 39*79 

.. 74*01 

Factory E . 

. 43*40 

.. 86*17 

Average . 

. 47*76 

.. 7*0*73 

Average increase. 


48% 

Factory F . 

. 58*13 

.. 71*31 

Factorv G . 

. 63*93 

.. 72*90 

Factory H . 

. 57*30 

.. 60*40 

Factory I. 

. 62*13 

.. 89*26 

Average . 

. 65*37 

.. 73*47 

Average increase. 


33% 


The figures in this table show how greatly the mill efficiencies have been improved 
for, along with an average increase of 36 per cent, in tonnage, there has been an 
average decrease in lost juice of over 28 per cent. Of all of the above factories only 
two have added new mill units during the five years : Factory E and Factory F. 
Factory E has increased from 12 rolls to 18 rolls, and F has increased from 
12 rolls to 15 rolls. All of the factories, except C, H and I, use knives in front 
of the crusher. 

The “ Celotex ** (Bagasse Boabdino) Industby. Elbert C. Lathrop. Irui, dr 
Eng, Ckem,y 1930, 22, No. 6, 449-460. 

In 1920 there was enough bagasse produced annually in Louisiana, this article 
says, to manufacture one billion sq. ft. of “ Celotex ” ; but in 1923 just as the 
production of this boarding was getting well under way it began to appear that the 
Louisiana sugar industry was failing. Dr. E. W. Bbakdes reported that this was due 
to the canes grown in that state becoming so weakened that they could no longer 
continue to withstand the rigours of weather and disease. His remedy was to plant 
POJ canes, and A. H. Rosenfeld, consultant to the American Sugar Cane League, 
came to the same conclusion. By 1926 the average yield of cane was 6*7 tons per 
acre, and planters were disheartened and financially crippled. At this juncture a 
financing group was organized, the Celotex Co. feeling that only by such a step could 
the industry be saved. Loans were made to the planters on the understanding that 
the new POJ canes be planted, and the recommendations of Bbandes and Rosek7ELX> 
as to cultivation be followed. In 1927 the areas planted with these canes gave about 
20 tons per acre, and in 1929 about 260,000 tons of cane was grown in Louisiana. 
Then in 1927 B. G. Dahlbebg organized the South Coast Co,, owning about 60,00(1 
acres and five mills in Louisiana. In 1926 he had also formed the Southern Sugar Co., 
which to-day owns or controls about 170,000 acres of the Everglades lands, Florida, 
one-third of which is under complete water control. This concern operates at 
Olewiston a mill of 4000 tons of cane per day, which is equipped with the most 
modem improvements, and i s the largest cane factory in the U.S. It is expected 
1 E. L. Stubs in 1,8 J,, 1929,691. 
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to produce annually at least 500,000 tons of sugar on these Florida properties. When 
their present project is completed, the Dahlberg industries will control annually about 
1 million tons of dry cellulose as bagasse. 

The plant at Marrero, La., in 1022 produced 18*9 million sq. ft, of the boarding; 
64*9 in 1924 ; 190 in 1926 ; and 260*6 in 1928 ; while the estimated production for 1930 
is 460. “ A study of this record shows that the optimistic figures given by some 

agencies are far from being reached. Further a considerable portion of the footage 
shown as sold during the past few years did not go into construction industries. It 
was used for industrial purposes, where the manufacturing problems are considerably 
more serious than for construction materials owing to fabrication, or was exported 
overseas. This potential market, which is believed by all serious students to be 
very large will therefore be reached only by education and sound merchandising.'* 
The rest of this long article is given to describing the method of purchasing the 
bagasse ; its baling, storage, transportation, and preservation. An account is given 
of the process of manufacture at Marrero, wliich includes the following stages: 
Cooking, washing, waterproofing, boarding, drying, seasoning and sawing. At first 
only standard building board was manufactured, but now in addition to this the 
major products are : lath, various types of insulation, carpet lining, linoleum base, 
absorption base, core stock, radio baffles, and “ Acousti ** Celotex. The article 
concludes by stating : ** This industrial group now conceives the sugar industry as 
one either devoid of by-products or made up only of by-products. The securing of 
fibre and sugar is being thought of, not in terms of agriculture, sugar mil ling, 
fibre manufacture, but as a continuous inter-related and interlocking industrial 
problem, beginning with the drainage and character of the soil, and ending with 
the finished fabricated article in the hands of the customer.” 


Vallez Filters in Sugar Bbfininq. A. C. Nielsen Company, Industrial Surveyors; 

in collaboration with Frank L. Harvey, Experimental Superintendent, Penn¬ 
sylvania Sugar Company, Philadelphia. 

Formerly the Philadelphia refinery used a filter plant consisting of canvas leaves 
mounted on a non-rotating vertical shaft enclosed in a vertical tank. The canvas 
cloths were coated with Hyfio ” filtering medium and the filtrate passed through 
this material and the cloths into the interior of the leaves and was drained oft by 
small pipes projecting through the wall of the tank ; 16 filters were used for weished 
sugar and re-melt sugar liquor and the units could be operated only from one to two 
hours before requiring cleaning. Sweetening-oft could not be done on the leaves, it 
being necessary to dump the medium to the bottom of the tcuik after a run and recover 
the sugar therein with a water-wash. Presence of solids in this sweet-water required 
its filtering in five additional filters so that there were 21 units in all. About 6 lbs. 
of “ Hyfio ” were required per ton of sugar produced. Canvas required replacement 
every 20 to 30 days, the cost of each being about 75 cents for cloth and 25 cents for 
rivets, gaskets, threads and other supplies. An 11-man crew was required for filter 
maintenance, 5 men to cover the leaf frames with new canvas, and 6 men to 
install and remove frames from the filters. Screened washed-sugar liquor is now 
filtered in 8 Vallez filters and the re-melt sugar liquor is handled in four additional 
units. Before filtering, the leaves are coated with a filtering medium. Wood pulp 
was tried for this purpose, but “Hyfio ” is now used exclusively because of greater 
simplicity in and recovery. The medium is deposited by passing a suspen¬ 

sion of “ Hyfio ” through the filter for about 15 minutes, resulting in a ^ in. coating 
over the monel metal filter cloth. In filtering, the liquor is pumped through the filter 
imder 30 lb. pressure and back to the storage tank and is thus continuously circulated 
until the filtrate shows clear, requiring eight to ten minutes, after which it is pumped 
to the char-filter supply. 

The plant has a capacity of about 4,000,000 lbs. of sugar daily and the average 
output is 3,000,000 lbs., so that about 750,000 gallons of 54® Brix washed-sugar 
liquor passes daily through the 8 filters used for that purpose. Sweetening-off, 
preceding cleaning, is accomplished while the “ Hyfio ” is still on the leaves by simply 
running clear water tlirough the filter, so that no extra filters are required for filtering 
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sweet-water after dumping the cake, as was necessary with the canvas filters. Three 
men are required for the maintenance of the twelve Vallez filters as compared with an 
11-man crew needed for the canvas filters. With regard to repair and maintenance, 
replacement cost of the 40 coarse wire screens, eighty perforated plates and eighty 
monel metal screens in each filter are based on the estimated lengths of service 
stated below. Maintenance cost of the former filters includes 12 replacements yearly 
of the 96 canvas filters in each of the 21 units. After including allowance for mis¬ 
cellaneous repairs the annual fixed charges total S42,375 for the former fiilters and 
$17,195*88 for the Vallez units, and when pro-rated to a daily basis amount to 
$164*09 and $62*53 respectively. In comparing daily operating costs it is found 
that the present battery requires 2*6 tons of filtering medium daily as compared with 
4 tons for the former filters. Power costs for the present units are shown. Labour 
costs cover 10 operators and 11 maintenance men for the former equipment as com¬ 
pared with 6 operators and 3 maintenance men for the Vallez filters. The total 
daily operating cost of canvas-type filters is $664*09 as compared with $318*63 for the 
Vallez units. Based on average daily production the filtering cost per 1000 lbs. of 
sugar produced is $188 and $106 respectively. Following are shown the operating 
costs of the battery of 12 Vallez filters in comparison with the 21 canvas filters 
formerly used for the same volume of filtering. Depreciation and average interest on 
both types are baaed on a 20-year life. 

General Data. Fonuer Filters. Vallez Filters. 


Daily production, M. lb. average . 

Number of filters . 

Investment per filter. 

Total investment . 

Anntml Fixed Charges :— 

Depreciation 20 yr. life . 

Average interest at 6 per cent. 

Kepair and maintenance wire screens (40 X 

12 X $7*00 X 3) divided 20 yr. 

Perforated plates (80 X 12 X $17*78 X 2) 

divided 20 yr. 

Monel metal screens (80 x 12 X $26*00 X 3) 

divided 20 yr. 

Canvases 96 x 21 filters X 12 changes X $1.00 
Miscellaneous repairs $60*00 filter .. 

Totals. 

Daily Operating Costs fixed charge 276 days.. 
Filtering medium 4 and 2*6 T. at $60.00/T. .. 

Power 50 k.w. x 24 hr. x $*03 k.w. hr. 

Labour — 

Operating :— 

10 men x 24 hr. x $60/hr. 

6 men X 24 hr. x $0*60 per hr. 

Maintenance ;— 

Ilmen X 10 hr. x $0*60 per hr. 

3 men X 10 hr. X $0*60 per hr. 

Totals. 

Unit Cost — 

Per N lb., sugar 3,000 M.lb. daily . 

Saving — 

Per M lb. sugar $* 188—$• 106. 

Per day $664*09—$318*53 . 

Per year $246*56 x 276 days. 

Annual return on investment. 


3,000 

21 

$10,000*00 

3,000 

12 

. $11,000*00 

$210,000*00 

. $132,000*00 

$10,600*00 

$6,600*00 

6,616*00 

4,185*00 

— 

604,00 

— 

1,706*88 

_ 

3,600*00 

24,192*00 

— 

1,060*00 

600*00 

$42,376-00 

. 817,196-88 

$164*09 

S62-63 

200*00 

130-00 

— 

3600 

144,00 

- 

— 

72-00 

66*00 

_ 

— 

18*00 

$664*09 

$318-53 

$0*188 

$0-106 

_ 

$-082 

— 

$246-66 

— 

. $67,627-00 

— 

61% 
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Thus a comparison, for the figures shows that the Vallez filters are effecting a 
saving of $0*082 per one thousand lb. of sugar produced in filtering costs. An examina¬ 
tion of the detailed costs in the accompanying table will indicate that the major 
portion of this is due to the use of monel metal screei^s instead of canvas for bearing 
the filtering medium ; credit for this economy must be shared between the design of 
the filter and the durability of that metal. Further calculations show that the saving 
is at the rate of $245*56 daily or $67,527*00 yearly, representing an annual return on 
the investment of 51 per cent. 

Centrifugal Pumps for Sugar Juices. R. W. Miller. Facts about Sugar, 1930,23, 
No. 13, 317. In elc(Jtrically-driven factories, high-speed centrifugal pumps are 
being adopted, thus effecting considerable economy of space, as well as initial cost. 
In Java, for example, tlio Lutzer modification of the fresh water pump has found 
favour. All parts coming into contact with the juice are made of special bronze, 
and as a result of the special design of the impeller any sand, hagaciUo, etc., can pass 
through without difficulty. Such pumps are designed for handling the raw juice, 
using a coarse strainer to arrcsl the larger fibre particles, as well as siilphited 
juices. They are user! also for thick-juice (or evaporator syrup) the steady pressure 
given by this type of jiuinp being advantageous at the filt-or-presses.— Semi- 
Commercial Production of Xylose. W. T. Schreiber and others. Ind. dh Eng, 
Cifumt., 1930, 22. No. 5, 497-501. An account is given of the operation of the Anniston 
plant of the Swann (Corporation on the production of xylose (w'ood sugar) from cotton¬ 
seed-hull bran. Steps in the process consist of : Removal of gums, ash, etc,, by diges¬ 
tion wdth hot water under jiressure, and wrashing ; extraction of the xylan from this 
purified bran ; hydrolysis of the xylan to xylose by hydrolysis with sulphuric acid ; 
and concentration. Per KK) lbs. of the raw^ mat-erial mentioned, it was possible to 
obtain 13 lbs. of crystalline xylose and 16 lbs, of mother-liquor, containing 8 lbs. of 
xylose^ the best method for th(' recovery of which residue is now being investigated. 
(/Osi of producing the cryatalluu' xylose is 2*234 cents per lb., and of the mother- 
liquor, 1*072 cents {xt lb., this f(»r heat, power, water, sulphuric acid, and lime, but 
not labour, overhead, dejinx'iation and covst of raw material.— Insulating Board 
from Straws (Baca.sse and the TiiKE). Albert G. Gibson. Ind, ci* Eng, Chem,, 
1930, 22, No. 3, 223-226. In 1927 a new* venture in the utilization of straw was 
launched on the plant scale at. »St. Joseph, Mo., tT.8.A., for the Stewart Inso Board Co., 
and 30,000 tons of straw' was converted during 1928 into a board similar in properties 
to that manufactured from wood waste or bagasse. An outline of the firocosses of 
cleaning, cutting, digestion, disintegration, beating, boarding and drying are given 
(with four illustrations). As the board is leaving the dryers, it is sprayed with 
furfural and resinous substances derived from the original straw, in order to preserve, 
bind, and render it rclat ively moisture-proof. This board is finding ready appli¬ 
cation as a lieat and sound insulating material.™ Absorption of Atmospheric 
Oxygen by Limed (’’ank .Iuiue. J. A. Ambler, hid. Eng. Cheni., 1930, 22, 
No. 4, 357-362. Oxygen is absorbed by cold limed cane juices, with the formation of 
acidic products which cause a decrease in the alkalinity of the limed juices. The 
amount of oxygen absorbed is greater with high than with low percentages of lime. 
By plotting the volume of oxygen taken up against the duration of time, characteris¬ 
tic curves are obtained which show^ rapid absorption at first,followed by slow'cr absorp¬ 
tion. The rapid initial absorjition is caused by a non-sugar which is removed by 
neutral lead acetate but not by lead nitrate. Solutions of invert sugar give curves 
which indicate slow initial absorption, and which are of the same character as those 
of the load acetate treated juice. The solution of a mixture of invert sugar with a 
small amount of tannic acid gives curves which have the same characteristics as those 
given by both the original juice and the juico after treatment with lead nitrate. 
The tannins and polyphenols of the juico are the cliief absorbents of oxygon and the 
decrease of alkalinity in limed juices is duo in part to the formation of acidic oxidation 
products of both the tannins and invert sugar. 
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UNITED STATES. 

Cbystallizeb. Ernst W. Kopke (assignor to Frank L. Allen^ of Monclair, N.J., 
U.S.A.). 1,749,688. serial 161,981, March 4th, 1930. 

Crystallizing apparatus of the usual type is employed, comprising a horizontal 
tftnlr and a massecuito agitator with arms travelling in vertical planes spread regularly 
apart from one end to the other; but the inventor provides means of cooling the masse- 
cuite along vertical pianos alternating with the planes of movement of the agitating 
arms. In Figs. 1 and 2, 1 indicates a tank rectangular in transverse section but having 
a rounded bottom, provided with a discharge outlet 2. Axially mounted is a hori¬ 
zontal agitator shaft 3 carrying stirrer arms 4 distributed along the length of the 
shaft. The arms are arranged in sots, each set comprising a pair of arms extending in 
opposite directions from the shaft and arranged to travel in the same general vertical 
p liiTiA transverse to the shaft when the latter is rotated. T^e planes of movemorit of 
adjacent sets of stirrer arms are separated from one another by a distance of 2 ft. 
or so. As shown, the arms of the adjacent sots are staggered in the sense that the 
arms of each set are at right angles to the arms of the other sot. The crystallizer 
shown is of a typo in extensive use, though il has heretofore been customary to 
connect the outer tips of tlio stirrer arms of the different sets by spiral ribbon-like 
members. For the jnirposo of the present invention,the old elemeids of the crystallizer 
are combined with the cooling coils 5. 



Each is in the form of a pipe bent to form parallel horizontal limbs connected by 
return bonds and disposed at regular spaced apart levels from the toj) to the bottom 
of the tank, the lengths of the different limbs being such that each extends at its ends 
nearly to, but not into contact with the side walls of the tank. Each coil is in effect 
divided into an upper section above the shaft 3 and a lower section below that shaft, 
these two sections being connected by a nipple 8. The convolutions are mechanically 
supported by vertical supports 11 in the form of split bars clamped on the pipe con¬ 
volutions and resting at their lower ends on the bottom wall of the tank. Also, 
each ooolmg coil receives water from a supply pipe 6 and discharges at its other end 
into a drain pipe or gutter? which carries the discharged water to waste,or to a cooling 
tower or reservoir according to plant requirements. Cooling liquid (water) is supplied 
from the pipe 6 to the lower end of the coil convolutions through a coil end portion 
6 ft. extending upward within the tank and passing out of the tank at its top, and 
connected above the tank with the pipe 6 through an individual throttle or control 
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valve 10. The discharge end 6 in. of eeujh coil also passes out of the tank at the top 
of the latter and terminates in a goose neck portion discharging into the gutter 7, 
which) as shown) is arranged alongside the tank. The aggregate amoimt of cooling 
fluid supplied to the diiforent cooling coils 6 may be regulated by a throttle valve 9 
in the pipe 6 at the inlet side of its connexions to the coils 6, With a suitable water 
temperature and pressure and such adjustment of the valves 9 and 10 as may be 
required, it is possible to have eacli cooling coil exert any desired massecuite cooling 
effect. The distribution of the coil cooling effocits over planes alternating with the 
pianos of rotation of the stirrer arms 4 permits, in practice, of substantial uniformity 
in the cooling effects exerted on different j>ortion8 of the massecuite. Heat may thus 
be extracted from massecuite, at a rate much more rapid than has heretofore been 
possible without forming false grain. Also, it is possible to have the process proceed 
continuously. 

CoNFEOTioNKBy MANUFACTURE. (A) Oscar E. Segrin (assignor to Merrow Bros., 
Inc., of Boston, Mass.). 1,750,865. March 18th, 1930. (B) Jesse W. 

Greer and Fred. W. Greer, of Cambridge, Mass. 1,753,828. April 8th, 
1930. (6’) Alfred G. Rose (assignor to Rose Brothers, Gainsborough, Ltd., 
of (lainsborough. 1,758,468. May 13tli, 1930. (D) Ronald Head 
(assignor to Baker Perkins Co., Inc., of Saginaw, Mich.). 1,768,602. 
May 13th, 1930. 

(d) A coating maohiiio (toiiipriscs side frame mombors, a storage tank supported 
between said members, a flow ])an, a pair of drums rotatable in vertical planes 
betwwn said members and each liaving a portion of its perij^heral path dipping within 
sahl storage tank and a portion elevated above said flow pan, each of said drums 
having a rim off-set toward said flow pan and overlapping the adjacent end of said 
pan, brackets secured to each side frame member and projecting inward over and 
beyond said offset rims, an arm dejxmding from each of said brackets and having a 
iiorizontal aperture, a sejiarate scrajier bar slidable in each of said apertures with its 
o|)erative end positioned within one of said offset rims, and means to secure said 
bars in adjusted position in said arms, whereby the feed of coating material may be 
regulated. (B) A cooling tunnel for cooling confoc;tions, comprising in combination 
an elongated cixsing which is cdosod to the atmosphere and provided with a lower air 
passage and an Ujiiier air passages, means for advancing confections through the 
casing, blowers arranged near the ojijiosite ends of the tunnel externally of the casing, 
ail’ conduits botw(K)ii said air passages and blowers for forcing air from one passage 
to the otJier and arranged to introduce air into the upper passage and remove it 
tJu^rofrom through the top of the casing, and moans for cooling the circulating air. 
(O) Tn a wrapping machine of tlie type described operable on a continuous bar of 
confectionery stock, the combination of a movable carrier, a reciprocating pusher for 
feeding caramels one at a time, to the c*arrior, stock feeding mechanism for feeding a 
bar of stock up te a cutting station wliich is located at a point offset laterally from 
the path of the charging pusher, a cutter for effecting wholly at the station afore¬ 
said the entire operation of severing individual caramels from the bar, and transfer 
jnei’hanism 80 ]iarate from the cutter to convey the caramels one at a time from the 
cutting station through an accurate path wliich is a quadrant of a circle into the path 
of the pusher. (D) A continuous method of preparing cream fondant, comprises the 
steps of continuously cooking and then cooling sugar syrup ; subjecting the cooled 
syrup to a partial heating action ; continuously adding to the partially-heated syrup 
a predetermined proportion of uiicooled, unlieated diluting syrup which, at the time 
of its addition, is hotter than the mass whereto it is added ; and then subjecting the 
fondant mass and added syrup to further beating. 

Treatment of Comminuted Carbonaceous Material in kLECTRio Furnaces 
(Activation of Carbon)^. John J. Naugle, of Brooklyn, New York. 
1,731,474. October 16th, m9._ 

1 See U.K. Patents, 2C7,240 and 267,241; 1927, 887. 
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lliPENiNG Sugar Cane in Sub-Tbopioal Countbibs. Denis P. J. Burguieres, 
of Louisa, La. 1,746,190. February 4th, 1930. Claim is made for the method of 
ripening sugar cane which consists in spraying over the tops of the still growing plants 
Enely divided unslaked lime, thereby artificially chocking the growth thereof.— 
CRYSTAnnizATioN. Emst W. Kopke, of New York (assignor to Frank L. Allen, of 
Montclair, N.J.) 1,749,688. March 4th, 1930. A method of treating inassecuites 

consists in establishing a plurality of similar temperature modifying effects in a 
series of pianos, and passing the massecuitos through substantially the entire area of 
said planes, to produce a uniform temperature modification of the entire mass. 
—Evaporator. William Sieck, Jr. (assignor to William Garrigue & Co., of Chicago, 
Ill.). 1,760,434. March 11th, 1930. This evaporator embodies an elongated and 
inclined chamber, heating tubes therein and extending throughout the length of the 
chamber, means for sui^plying a lieating medium into the tubes, means for supplying 
liquid into the chamber, said tubes being so arranged in the chaTnber as to cause the 
liquid to flow against only so much of the heating surfaces as is necessary to convert 
said liquid into vapour, and means for creating a defined circulation of the liquid 
within said chamber.— Dkxtrose Manufacture. William B. Newkirk (assignor 
to the International Patents Development Co., of Wilmington, Del.). {A) 1,750,938. 
{B) 1,760,939. March 18th, 1930. (A) Method of making crystalline dextrose hy¬ 

drate comprises incompletely melting the solid hydrate dextrose having a purity 
above ninety i)er cent, so as to leave some of the substance of the solid phase, and in¬ 
ducing crystallization of hydrate dextrose by supersatui*ation withoutr tlio addition of 
seed crystals and with the magma in motion. (/?) Method of making di»xtro8e 
comprises incompletely melting the impure solid or semi-solid dt‘Xtrose of substan¬ 
tially one crystal type and bringing about supersaturation of tlx^ solution so formed 
to induce crystallization of the dextrose in solution in tlie form of crystals of the type 
of the unrnelted dextrose,— Ui.tra fine. Soft (Granulated Sugar. Bernard H. 
Varnau and Truman B. Wayne, of Sugar Land, Texas. 1,761,298. March 18th, 1930. 
Claim 1 : Granulated sucrose sugar consisting of ultra fine, soft, substantially uniform 
crystals substantially free from adhering syrup. Anhydrous Alcohol Production. 
Ovidio Leonori, of Narni, Italy. 1,751,211. March 18th, 1930. A process of pro- 
duemg anhydrous alcohol to be used principally in the preparation of fuels and solvent 
consists in treating aqueous alcohol with a mixture of inotallii? carbides decomposable 
by water, and hydrides of calcium and aluminium.— Defe(!AT10n of Cane Juice 
Arthur W. Bull (assignor to The Dorr Co., of New York). 1,752,781. April 1st, 1930. 
In a process of manufacturing sugar in which the sugar-bearing juice is treated to 
jirecdpitate impurities the stop which comprises agitation of the treated juice for a 
period sufficient to obtain substantially complete flocculation and at a rate adequate 
to maintain a substantially uniform suspension of all floes of substantially maximum 
size.— Agitation and Settling Apparatus. Frank A. Downes (assignor to The 
Dorr Co., of New York). 1,762,789. April 1st, 1930. Flocculation and sedimen¬ 
tation apparatus comprises a sedimentation compartment, rotary means therein for 
mechani(*.ally impelling settled solids to a point of discharge and a superposed agita¬ 
tion chamber discharging into said compartment.— C/ENTRIFUGAL Basket. Eugene 
Roberts (assignor to The Western States Machine Co., Salt Lake City, Utah). 
1,753,023. April 1st, 1930. (Jlaim is mailo for a centrifugal basket whose peripheral 
wall is provided with elongated openings extending in the circumferential direction 
of the basket, the rear walls of said slots having their inner edges forwardly offset in 
relation to the outer edges thereof whereby accumulation of the sticky content of 
the liquid against said wall is prevented.— Separation of Finely-Divided Solids 
FROM Liqui ds. John W. Wickes, of Tongaat, South Africa. 1,754,870. April 16th, 
1930. Claim is made for the hereindescribed method of separating finely divided 
solids from liquids consisting in introducing liquid-carrying solids in suspension into 
the upper part of a chamber, constraining the said liquid to flow vertically down- 
waid through a plurality of chambers superimposed therein, withdrawing clear 
liquid from the highest zone of the superposed chambers, thereby causing a slow 
movement of the clear liquid towards the said highest zones and discharging a sedi¬ 
ment wliich has settled on the tops of the sujjerposed chambers in a direction to 
promote the said slow movement of the clear liquid drawn from the said highest zones. 
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UNITED KINGDOM. 

Ultbafinb, Soft, Granulated Sugar. Bernard H. Vamau and Truman B. Wayne» 
of Sugar Land, Texas, U.S.A. 1,761,298; serial 208,049. March 18th! 
1930. 

Objects of this invention are to provide substantially pure granulated sugar, the 
individual crystals of which are finer and softer than the finest high grade granulated 
hitherto produced ; and to provide substantially pure granulated sugar which is free 
running and relatively non-hygroscopic, consisting of ultra-fine regular, soft crystals. 
There is an increasing demand in certain markets for such very fine “ sucrose sugars.” 
In endeavouring to supply the demand for an ultra fine granulated sugar, the inventors 
have discovered that instead of employing the relatively high densities and tempera¬ 
tures used in the usual crystallization process, by rapidly cooling a sucrose solution of 
a density and temperature corresponding to those at which syrup is discharged from 
the centrifugals in the usual crystallization processes, a substantially instantaneous 
complete, and regular grain setting is effected. Moreover, the concentration of the 
rnother-liqour is so reduced thAt formation of subsequent crops of false grain is 
prevented. On crystallizing such a magma in a crystallizer, a massecuite is 
produced from which ultra fine, soft crystals may be readily and cleanly purged 
substantially free from any film of adhering syrup. These crystals need but little 
washing to remove the minor amounts of imjmritics present and are in condition for 
granulation by the usual methods. In the preferred practice of producing this ultra 
fine, soft sugar a sucrose solution either of cane or beet origin having a density of 
approximately from 75 to 86 per cent, solids by weight at 17-5'’C., and preferably con¬ 
taining 80 to 82 per cent, solids, obtained by melting commercial sugars of sufiicient 
purity, or by concentrating in vacuo high purity white liquors from refinery char- 
filtera, or by diverting high purity granulated syrups from previous hard granulated 
strikes from the usual refining process, is passed through a heater and raised to a 
temperature between 140 and 212''F., and preferably to a temperature of 100°F., to 
molt false grain, or if substantially grain-free may be passed directly to a suitablo 
cooling voss(d. Tho solution is then rapidly cooled in any suitable apparatus and 
preferably by spraying the solution through an air chamber at atmospheric pressure 
against a cooling surface or jacket, to approximately from 95 to 130”F. and prefer¬ 
ably from 110 to 120^F. The exact amount of cooling to obtain the best results is 
governed by the density, purity, and temperature of the liquor or syrup being 
treattMl and the size of the crystals desired. This rapid cooling causes a substantially 
instantaneous, complete, and regular grain setting. The solution is then discharged 
into any suitablo crystallizing apparatus in which it is slowly agitated for a period 
of from one-half to 6 hours preferably for about 2 hours while the temperature of the 
mass is slowly reduced to approximately from 80 to OO'^F. It is then spun in a centri¬ 
fugal to free the crystals from the mother-liquor and carefully washed with a fine 
spray of water or low pressure steam to further purify the crystals after which the 
crystals are c*onveyed to horizontal dryers of conventional structure where they are 
dried substantially absolutely fre<' from moisture. The mother-liquor thrown out 
of the centrifugal machine may be re-treated for tho preparation of a second crop of 
crystals. 

By starting with a hot super-saturated syrup of 76 to 86 per cent, solids, pre¬ 
ferably 80 to 82 per cent, solids to facilitate spinning of the magma later, and crys¬ 
tallizing tho sugar by cooling, an immediate grain setting may be obtained in sufficient 
number to pi-evont the formation of false grain later. Or, should some false grains 
form they will grow rajndly to a size which permits ready centrifuging. Since the 
magma is allowed to crystallize until the temperature is reduced to room temperature 
or below, the syrup around the grain has given up its sugar content to the extent 
that it will not crystallize further at tlie temperatures to which the finished massecuite 
is subjected in spinning. This eliminates the trouble mentioned above due to false 
grain formation in centrifuging the massecuite and the massecuite may be centrifuged 
at room temperature when convenient. The grain has been grown and nourished in a 
cool medium and the adhering syrup is no longer supersaturated; therefore, the 
objection to attempts to produce such sugar by other processes is eliminated. The 
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cool znaesecuite spins readily because of ite even regular crystals, the absence of 
subsequently formed false grain, and the light mother-liquor on the cr 3 ^tals. In 
direct contradistinction to the difficultly purgeable soft sugar masseouites of lower 
purity, the masseouites made by this process spin with surprising rapidity and facility 
and very little wash water or low pressure steam is required to wash the sugar to 
nearly absolute purity. In fact, one has found that such sugars can be discharged 
from the centrifugals in a state permitting granulation even though no wash water is 
used on the sugar. While this is not the preferred practice, it illustrates the free 
purging qualities of this now type of sugar. The sugar produced by this process is of 
substantially absolute purity, containing approximately from 99*6 to 100 per cent, 
sucrose by weight. It is many times finer than the finest granulated sugar hitherto 
produced, the individual crystals being fine enough to pass for the major part through 
a 36 to 40-mosh screen. The crystals are relatively soft, and unlike commercial soft 
sugars are substantially free from any adhering film of syrup. The crystals themselves 
are substantially uniform and are of the monoclinic system. There is substfiiitially no 
tendency of the sugar to form crystal aggregates und substantially no microscopic 
crystals adhere to the individual crystal as in the case of various other types of sugars. 
It is free running, substantially non-hygroscopic and has substantially no tendency to 
form lumps. It is very soft in texture, is clear white, and has a high brilliancy lustre. 
Moreover, because of its extreme fineness, purity, and freedom from adliering mother- 
liquor it is very readily soluble. Sugar of the character de8(*ribed herein can advan¬ 
tageously be prepared by the practice of the processes forming the subject matter 
of Patent No. 1,716,049 and co-pouding application Serial Number 1.33,595, filed 
September 4th, 1926. 


Handlino Dehydrated Beet Slices. Arcos, Limited (communicated by Ivan 
Tischtschenko and Victor Tchefranoff, both of Moscow). 326,068. April 11th, 1929. 
In conveying dehydrated beet slices from the store to the factory by means of 
conveyors, elevators, trucks, etc., a considerable amotmt of dust is formed, which is 
dangerous and detrimental. Therefore, the inventors propose that in the store 
where the dry slices are kept, or in close vicinity to it, bo placed a cylinder with 
mixing and heating arrangements, the volume of the cylinder being equal to that of 
the complete diffusion battery. Juice from the diffusion battery, hot and cold 
water, can bo brought to this cylinder by means of piping. The dry shavings are 
conveyed to the cylinder direct from the stores, as well as thin diffusion jnic-o or water. 
The mixture of the dry shavings with the fiuids is constantly agitated in the cylinder 
in order to maintain the mixture in such a condition that it can be pumped by moans 
of centrifugal or piston pumps. This mixture is pumped along the pipes direct to 
the factory to tlie diffuser in commission.— ^Filtering Liquids. J. A. Pickard, of 
Acton, London. 324,924. August 1st, 1928. A filter comprises an assembly of 
sheets of wire gauze of such gauge and mesh and so disposed as to present transverse 
passages of tapering or stepped cross-sectional shape. Filter aid may be used, being 
supported in the transverse ijossages by keying or wedging action. In an illustration 
are shown three sheets of gauze of successively finer gauge and mesh, these being 
arrang^ to form tapering passages, in which the filter aid is retained. Sheets of 
cylindrical form may be used.— Harvesting Beet. £. A. R. Erlcson, of Glands 
Lindby, Sweden. 325,761. May 23rd, 1929. Beets and like crops are harvested 
by a hand operated fork, the shaft of which is pivoted to a support adapted to rest 
on the ground. A tread member projects from the side of the shaft. A curved 
knife for cutting off the beet tops is adjustably pivoted on the shaft and is actuated 
through a handle. A spring returns the knife to its original position.— Filter. 
E. W. W. Keane, of Kingston-upon-Hull. 326,221. November 8th, 1928. Each 
of a number of shallow filtering compartments formed on the surface of a rotary drum 
is connected to suction or pressure means tlirough channels formed in sealing strips 
at the sides or ends of the compartment so that the suction or pressure effect is 
uniformly distributed in the compartment. 
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United States. 

{WiUeU db Gray,) 


(Total of 2,240 lbs.) 


1980. 

Todb. 

1929. 

Tons. 

Total Receipts, «Tan. 1st to May 24th 

. 

1,106,266 

1,774,986 

Deliveries „ „ 

. 

1,306,736 

1,497,982 

Meltings by Refiners „ „ 

.. .... 

1,183,470 

1,260,709 

Exports of Refined „ „ 

. 

16,700 

40,000 

Importers* Stocks, May 24th .. 

. 

236,791 

376,234 

Total Stocks, May 24th . 

. 

618,661 

687,231 



1929. 

1928. 

Total Consumption for twelve months 

• * * * * * 

5,810,980 

6,642,6.36 

Cuba. 



Statement of Exports and 

Stocks op Sttoab, at April 30th. 

(Tons of 2,240 lbs.) 

1928. 

Tons. 

1929. 

Tons. 

1980. 

Tons. 

Exports. 

. 1,324,049 

.. 1,872,681 .. 

460,606 

Stocks . 

. 1,316,618 

.. 1,609,796 .. 

1,761,663 


2,640,667 

.. 3,382,376 .. 

2,212,068 

Lo('al Consumption. 

36,970 

28,377 .. 

18,666 

Receipts at Ports to April 30th 

2,676,637 

.. 3,410,763 .. 

2,230,624 

Hahana, April 30f^, 1930. 


J. Guma.— 

-L. Mbjer 


Beet Crops of Europe. 

F, O, LichVa Third Estimate at May ZOth, 1930. 


1930-31. 1920-30. 1928-20. 

Hectares. Hectares. Hectares. 

Germany . 465,000 .. 433,016 .. 430,307 

Czeoho-Slovakia . 237,000 .. 227,268 .. 260,476 

Austria. 33,000 .. 29,687 .. 27,696 

Hungary . 70,000 .. 72,976 .. 66,603 

France . 266,000 .. 243,100 .. 239,726 

Belgium . 68,000 .. 63,660 .. 68,291 

Holland. 60,000 .. 66,002 .. 66,266 

Denmark . 33,000 .. 29,990 41,200 

Sweden. 36,000 .. 27,467 .. 42,621 

Poland . 210,000 .. 242,014 .. 230,386 

Italy . 110,000 .. 116,111 .. 112,120 

Spain. 86,000 .. 80,000 .. 84,000 

Houmania ■. 44,000 •. 36^000 • • 62,000 

Bulgaria. 22,000 ., 20,600 .. 17,000 

Switzerland. 2,000 ., 1,160 • • 1,600 

Russia . 800,000 .. 784,000 .. 769,000 

Great Britain . 127,000 .. 92,800 .. 71,220 

Irish Free State. 6,200 .. 4,800 .. 6,100 

Other Countries . 66,800 •• 76,266 .. 77,132 

Total. 2,728,000 .. 2,624,794 .. 2,641,629 
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United Kingdom Monthly Sugar Report. 


Our last report was dated May 16th, 1930. 

The dissolution of the single selling agency in Cuba did not have the effect 
of stimulating prices as was thought, but on the contrary prices generally have 
continued to fall. New record low levels have been established both in Europe 
and Now York. 

The price of Raws in New York fell to 1| c.i.f. and the futures market for the 
current month touched, at one moment, 1.26. Cubans wsre heavy sellers on the 
New York exchange. 

There have been many rumours concerning a Conference to bo held between 
the European countries and Cuba and Java to try and limit the future crops in some 
way. So far, definite news of this Conference has not materialized. 

Russia lias been in the market as a buyer for 100,000 to 160,000 tons, but lack 
of finance has hampered this operation. 

The Terminal Markets in London have been lower on the whole, although at 
one period there was a reaction of 4Jd. per cwt. There were several thousand tons 
of Cane and Beet tendered on May, whicli month eventually finished up at 6s. l}d. 
August moved from 68. 6id, to 6s. 3d. to 6s. 7Jd. to 6s. Ofd. to 6s. Sjd., December 
moved from 68. 7id. to 78. 0}d. to 6s. 6d. to 6s. 8Jd., March sold from 7s. 9d. to 
7s. 6id, to 7s. 9d. and May from 8s. to 7s. 9fd. to Ss. The latest prices are ;— 

AUGUST. DECEMBER. MARCH. MAY. 

Raw .6s. 3}d. .. 6s. 8|d. .. 7s. 9d. .. 8s. Od. 

White .8s. 51d. .. Sa. Hid. .. — .. — 

At one period, the latter part of May, the trade bouglit heavily both from the 
British Refiners and the Homo Grown factories. The Refiners reduced their 
prices by 3d. on May 13th, but they were advanced 3d. on May 16th. However, 
on May 29th they were reduced 3d. again. The latest prices are, London Granu¬ 
lated, 218. 4jd., No. 1 Cubes 258. 

Business in Raw Sugar has been fairly active and the Refiners bought consider¬ 
able quantities of beet and cane. July Cubans sold from 7s. 2id. down to 6s. 9d. 
Afioat sugar also sold from 6s. 9d. to 6s. 8id. A big quantity of Natals sold at 
IDs. 6d. for July/August shipment. 

There is no fresh news from Europe except that F. 0. Light has slightly reduced 
his estimate of the beet sowings. 

The Cuban crop is iirogressing satisfactorily and the stock in the island is 
estimated to-day at about 3,300,000 tons. 

Arthur B. Hodge, 

21, Mincing Lane, Sugar Merchants and Brokers. 

‘ London, E.C.3. 

10th June, 1930. 
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Notes and Comments. 

The Outlook. 

The situation in the sugar market remains lifeless, and there seems no 
early prospect of imi>rovement. It is becoming more and more evident that 
the salvation of the sugar industry lies along the same lines as with other 
industries, like rubber, tin, oil, copper, etc.—an agreement amongst the big 
producers, if not amongst the whole body, to restrict or conserve supplies, 
so as to turn the market from a buyer’s into a seller’s benefit. Light claims 
that in the matter of any co-operation in the sugar industry Java must take 
the initiative, and in his issue of Juno 30th he quotes a number of press reports 
which suggest at the least that Java is considering the question seriously. 
One factor in the situation which may conceivably influence the Java sugar 
industry in deciding to enter on international negotiations lies in the degree to 
which existing shareliolders of Java sugar concerns have acquired their 
interests at the top of the market in recent years ; as Mr. Golodbtz points out, 
if an appreciable section of these shareholders have paid for their shares a 
multifile of face value proportionate to the inflated rate of dividend paid in 
past years by the Java mills, then a 10 per cent, dividend nowadays implies a 
very small yield on the outlay, and such shareholders will feel the pinch almost 
as much as factory owners in other less favoured coimtries. But one can only 
eonjecture whether that section is appreciable. Anyhow, at some of the annual 
meetings held in Holland, suggestions as to the necessity for some new sugar 
•convention have not been wanting. 

Consumption figures at the moment are not buoyant, a feature which has 
its effect in retarding the market recovery. The United States, for instance, 
is estimated by Lambobn to have consximed 120,000 tons less dinring the first 
six months of this year, as compared with the quantity consumed during 
the same period of 1929, which latter on its pait was an increase of 286,000 
tons over the first half of 1928. The second half of 1929 produced a decrease 
of 145,000 tons as compared with the second half of 1928. Lambobn calculates 
that for the second half of 1930 the U.S. consumption may regain 100,000 tons 
of the recent decrease. In the U.K. consumption so far has kept up with 1929, 
in spite of increased trade depression and increase in unemployment. 

The European beet crop, without Russia, still points to a decrease as 
compared with 1929. Rain is wanted everywhere, and if the present spell of 
dry hot weather persists through the summer the deficit may prove greater 
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than at present anticipated. Russia reports an increase of 26 per cent, in its 
sowings, but it is impossible to say with any certainty whether the news is 
authentic. What we do know is that Russia has had to come into the 
market lately and buy Cubans to the extent of 186,000 tons, of which 136,000 
has apparently been financed by means of a British Government guarantee, 
and in political circles has led to a minor hubbub, in spite of the fact that the 
sugar is being refined en route in British refineries. Whatever the political 
aspects of the case, the broad result is that an appreciable quantity of Cuban 
sugar is being taken off the overloaded market and this will be bound to add 
its quota to the influences which sooner or later will lead to a firmer tone. 

The passing of the new American tariff (to which wo refer below) has 
naturally restilte<l in the unloading of quantities of duty-paid sugars which 
have been indefinitely held for this purpose. But such is the depression in the 
market that these have after all been offered freely at a price based on the okl 
duty, hence at the end of June prices had not been adjusted in the American 
market to conform with the new scale of duties. But the adjustment will not 
be long delayed. 

The New American Tariff. 

After some fifteen months of protracted wrangling, the American Houses 
of Congress have at length passed the now^ Hawley-Smoot Tariff Bill ; and 
the President having signed it, it came into force on June 18th. Thereby an 
end is put to the interminable period of uncertainty in American trade, not the 
least in that of sugar, and though the sugar tariff is now raised further against 
the importers, to the figure of 2*50 for foreign and 2 cents for Cuban (as 
compared with the respective old rates of 2*20 and 1 *76 cents per lb.), the trade 
at least kno\rs wdioro it is, and it may be presumed that a movement towards 
replenishing the diminished stocks of invisible supplies is in the ordinary course 
of things. 

This Tariff Bill, as the Times summarizes it, has passed through many 
vicissitudes, and there have been times, especially after the sever© mangling 
it received at the hands of the Senate, when there seemed very little chance 
of its over reaching the Statute-bo(»k. It originated harmlessly enough in 
the desire of the President for a limited revenue to benefit the farmers and to 
redeem the promises he had made them during the Presidential campaign ; 
but the Ways and Means Committee of the House of Representatives and the 
Finance Committee of the Senate, egged on by the extensive lobbying of all 
the interests that hoped to profit from increased duties, have mad© of it “a 
monumental effort in the direction of high and comprehensive protection.” 
It will be the highest in the history of the United States, and apparently 
American economists have all joined in condemning it ; but the influence of 
the trade interests has carried it forward on the crest of the wave, and there 
remains nothing but to test its effects, good or evil, on the economic fortunes 
of that country. 

The Altered Trend of Visible and Invisible Stocks. 

In an article which Dr. H. C. Prinsbn Gberligs contributed to the 
Amsterdam Telegraaf on May 22nd last, and which the Economic Committee 
of the League of Nations have seen fit to circulate for information, the 
present difficulties of the sugar market are largely ascribed to the fact that 
the distribution of stocks has changed during the last few years, and whereas 
in 1925 stocks were mainly invisible, they are now largely visible in the hands 
of the producers ; but Dr. Gberligs thinks it quite conceivable that the total 
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stocks to-day, both visible and invisible, are no greater than they were in 
1925-26. The quantity has not altered, only the distribution. 

Dr, Gberligs estimates the World consumption and production of 
sugar at the end of May last : Production he puts at 24,107,000 tons, consump¬ 
tion at 23,986,000 tons, there thus being indicated a balance of production of 
no more than 122,000 tons. (These figures do not include the native output of 
British India or China, nor the low grade sugars produced in certain countries). 
This surplus he deems is no more than can be regarded as lost through floods, 
fire, sliipwreck, etc., or consumed on the high seas, stolen, or otherwise dis¬ 
posed of; and he thinks there will be certainly no increase in the surplus 
during the current year. 

However, the figures of the initial stocks of the last five statistical years 
show that whereas in 1925-26 these were on the small side amounting to 
907,000 tons, by 1929-30 the total has increased to just over two million tons, 
that is in the space of four years, an increase that “need not be regarded as 
particularly disquieting ” because it relates only to visible stocks. We have 
had a falling market for three successive years, and in such periods no one 
dreams of laying in invisible stocks, but reduces buying to a minimum. This, 
in Dr. (iEERUGs’ view, is the decisive factor of the moment : buyers are keep¬ 
ing out of the market and leaving unsold stocks in the hands of the producers. 
The latter produce in three or four months as much as the consumers can use 
in twelve months. When buying was more evenly spread, the cost of storing 
the goods was divided between the producer and the purchaser; hut nowadays 
the producer is left too long with unsold stocks and is obliged in the end to take 
a lower pri<‘e than is warranted by the statistical position, while in view of the 
large number of consumers the advantage to the individual from this lower 
price is insignificant. Summing up. Dr. (Ieebltos considers that the statis¬ 
tical position with regard to sugar is sound, that stocks are not extraordinarily 
high, and that con.sumj)tion is keeping pace with production. Once there is a 
certainty that lU’ioes will not fall further but may rise, buyers will start taking 
over a larger jiart of the sugar stocks, the suryilus of which is now a drug on 
the market, and with stocks dimiiiishing we shall see a healthier state ol 
affairs. _ 

Alternative Crops in Cuba. 

Our Cuban correspondent remarked last month that about the only 
solution left to the Cuban Government in the present sugar crisis was to adopt 
discriminatory legislation and taxation and so encourage the native agricul¬ 
turists to produce diversified crops. An American consular report on agri¬ 
cultural conditions in Cuba suggests that this need of crop diversification has 
already been brought home forcibly to the Cuban sugar planter and that with 
Government co-operation increased production of fruits and winter vegetables 
has ere now been stai’ted. Coffee production has increased, and tobacco 
farming is being carried on yet more extensively, while rice cultivation, 
inactive for many years, has been resumed at the instigation of the Govern¬ 
ment who are reported to have requested all sugar planters to plant a certain 
proportion of their land to rice. Dairy farming is being modernized and poultry 
farming is being conducted along scientific lines. Perhaps the most important 
recent development in Cuban agriculture has been the increase in irrigation. 
The system of de-foresting that has been carried out during the past decade has 
resulted in decreasing an imeveiily divided precipitation, and has therefore 
made the problem of irrigation more urgent. In the case of sugar cane, 
contributory causes for irrigation have been the necessity of growing cane on 
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smaller areas in order to save long haulage and rents on cane lands, and the 
competition of mills for their supplies of cane. 

There is much to be said for the view that Cuba would do better in future 
to diversify her crops rather than to stake her existence on building up one 
staple crop to such gigantic proportions that success depends on her finding 
an outside market to take nearly the whole of that crop, and market depression 
in that one commodity affects disproportionately the whole economic status 
of the island. It is becoming increasingly clear that the sugar interests of the 
world at large do not intend that Cuba (or for that matter Java either) shall 
have a disproportionate share in the production of sugar. Each country 
wants to produce as far as it can its own sugar supplies and only buy from the 
big exporters its excess requirements. If the movement for free crade, or at 
all events reciprocity, within the British Empire achieves practical success, 
as well it may in the not distant future, it is almost certain that the Empire 
consumer of sugar wiU be supplied primarily from Empire sources. The 
present output of beet sugar in the United Kingdom may yet be doubled, 
while our tropical dependencies may elect to send us the balance of our 
requirements. With this in prospect, it may well be argued that the day of a 
Cuba producing millions of tons of sugar for exj)ort to any chance market is 
threatened with extinction, unless indeed a one-day pacified China enters 
the world sugar market for greatly increased supplies. But it is fairljr certain 
that even China will not indefinitely continue importing sugar, once she has 
the incentive to grow her own. 

Work of the British Parasite Zoo. 

We have referred on previous occasions to the work of the new Farnham 
House Laboratory fotmded by the Imperial Bureau of Entomology, in 1927, 
for the furtherance of the control of insect pests by what is known as the 
biological method, that is by means of beneficial parasites and predators. This 
laboratory which lies about 25 miles distant from London has become the 
Parasite Zoo of the Empire. Li the three years of its existence appeals to 
investigate some seventy different kinds of insect and weed pests have been 
received ; and at least twenty different species of parasites have already been 
shipped to different parts of the world. The progress of the work and a 
detailed account of the problems to be faced will be foimd in a recent publi¬ 
cation of the Empire Marketing Board, “ The Biological Control of Insect and 
Plant Pests ” (H.M. Stationery Office, Is. net). 

From this report we glean that in October, 1928, Dr. J. G. Myers left 
for the West Indies, in order to investigate the possibilities of the method of 
biological control in the Islands, with special reference to the pests of sugar 
cane. As it was obviously undesirable to attempt the introduction of bene¬ 
ficial parasites from one West Indian island to another until precise informa¬ 
tion was available as to the actual position of each of the Colonies, Dr. Myers’ 
work during the past year has had to be almost entirely of an exploratory 
nature. He has visited Trinidad, British Guiana, Surinam, Barbados, Cuba, 
Jamaica, and Haiti, and many thousands of insect pests have been dissected 
or reared in captivity in order to ascertain what parasites were already present 
in each coimtry, and the percentage of parasitism. A large body of useful 
preliminary information has thus been accumulated. 

The position with regard to the Hymenopterous parasites of the small 
moth borers of sugar cane (Diatraea) in Trinideid and British Guiana was found 
to be so complex and puzzling, that it will be necessary to investigate the 
matter much more fully before the introduction of parasites is undertaken^ 
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and it is probable that arrangements will be made locally for the appointment 
of a special entomologist to study the problem in each coimtry. An apparent¬ 
ly valuable parasite of these insects occurs in Cuba, a Tachinid fly {L^phaga) 
and arrangements have been made with the Harvard Biological Laboratory 
in that island to collect a supply of this insect for introduction this spring into 
Barbados, in the first instance. Attempts to obtain parasites of the large 
cane borer (Coafnia), the cacao beetle {Stira8toma)t and the sweet potato weevil 
(Ewcepes), on the mainland of South America unfortunately failed on account 
of the extreme rarity of these insects on their natural food-plants and time 
was not available for any extensive search. But this very rarity indicates 
that important controlling factors are in operation, and these should be worth 
examining when an opportunity is available. 

The freedom of sugar cane from froghoppers in Cuba was found not to be 
due to any control by parasites. Possibly an important factor is the occurrence 
of lime in the soil in large quantities. 

Mauritius and the West Indies. 

P'rom Barclay’s Bank (D.C. & O.) Monthly Review we take the following 
information on current conditions in the British sugar colonies : Mauritius ,— 
Trade conditions remain dull and no improvement is expected until the sugar 
season opens at the end of August. Rainfall up to the middle of May was 
below the average emd the canes suffered in consequence, but thereafter it was 
more seasonable and an improvement in the cane crop resulted. The latter, 
it is estimated, will amount to 230,000 tons. Forward sales of sugar for ship¬ 
ment from September onwards total approximately 80,000 tons, consisting 
principally of raw sugars at low prices. In view of this, the Chamber of 
Agriculture, on behalf of the planters, is requesting the local Government to 
remit the export duty of 30 cents per 100 Idlos and to postpone the annuity 
charge of about 36 cents per 100 kilos relative to the 1926-29 loans. 
Barbados ,—Grinding of the 1929-30 sugar crop finished about the middle 
of May ; the return is reported to have been good, the tonnage of cane being 
ciuite up to, but the sucrose content slightly below, the level of the previous 
season. A committee has been appointed by the Governor of Barbados, 
with himself as chairman, to consider a scheme for stabilizing the price of 
sugar locally ; a request to the Imperial Government for a loan in this con¬ 
nexion has been declined. Trinidad ,—^The sugar crop now being reaped is 
estimated at about 76,000 tons, or approximately 16 per cent, less than last 
year’s. The reduction is attributed to poor returns from last year’s stand-over 
canes which had dried up considerably. It is announced that the Trinidad 
Government is proposing to afford relief to the local sugar producers by 
making advances imder certain conditions out of the surplus funds of the 
Colony at the rate of £2 per ton of sugar exported during 1930, British 
Ouiana *—The local sugar position is being discussed by the Legislative Council 
and hopes are expressed that measures may be introduced to provide some form 
of relief for the industry during the present crisis. Recent sales of rice to 
buyers in San Domingo indicate a possible new outlet for that commodity; if 
this market develops it should help to improve the position of the industry. 

The International Society of Sugar Cane Technologists.” 

The International Society of Sugar Cane Technologists,” an org^- 
zation started a few years ago ” to promote by means of triennial conventions 
the discussion of problems connected with sugar production in both field and 
factory,” held its third congress at Soerabaia, in June, 1929. In the course 
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of the meeting the question of regularly collating and abstracting current 
technical literature on sugar was discussed, and it was resolved that an 
attempt be made to start new periodical (or make use of the services of an 
existing periodical) to give “ adequate abstracts in the English language, 
submitted by the authors themselves, of all technical papers of more general 
importance.** A committee was there and then appointed to carry out the 
idea. 

Failing the feasibility of starting a General Abstracts periodical of their 
own, one would have thought that in view of the international character of 
the Society its Publications Committee would see the wisdom of being 
stricily impartial in the matter of issuing abstracts to the existing press of 
the sugar world. It therefore comes as something of a surprise to learn that, 
for the start at any rate of the venture, they have elected to use as their 
medium of communication a particular sugar trade journal domiciled in New 
York, and not to offer simultaneous publication in any other sugar joimial 
that may desire to put the Society’s abstracts on record in its pages. An 
open letter has been sent out to the members of the Society giving the osten¬ 
sible reasons for taking this step. It seems clear to us that the decision has 
been taken by the scattered members of the committee without their realizing 
the true inwardness of this exclusive policy, and that more careful ascertain¬ 
ment of the views of the members of the Society all over the world would 
have shown them the imwisdom of taking a step that will in many (juarters 
be deemed a breach of the neutrality that is to be exi>ected of an International 
society. We might well have expressed ourselves strongly in the matter, but 
we prefer at this stage to await developments, in the belief that wlien those 
who run the Society and their leading members have had more time to 
consider the full implications of the new proposals, they will be pre])ared to 
reconsider the matter. In the meajrtime, we publisli on another page a letter 
of courteous protest from the pen of Mr. Noel Deehb ; and we have little 
doubt that there will be other British technologists who wdlJ deprecate the 
restriction of their communications exclusively to one trade joiuiial. 

The Dutch Sugar Beet Industry. 

In 1929 the Dutch beet growers (according to a D.O.T. consular report), 
feeling apprehensive of the risks run at existing sugar prices reduced their 
acreage by 17 per cent. Fears were indeed entertained that the reduction 
would be much greater, and a Bill was introduced into the Legislature to 
grant a subsidy of FI, 1*50 per 100 kgs. of sugar to the growers and so tide 
them over an uneconomic period. The First Chamber, however, in the end 
rejected the Bill, as in the course of the debate the conflicting interests of 
private sugar factories and those working on a co-operative basis became 
more and more apparent. The position of the private factories, which are 
owned by a trust, is such as to be able to draw on considerable reserves, hence 
the scheme to subsidize sugar was opposed, whereas only a few of the co-opera¬ 
tive concerns are old enough to have formed sufficient reserves. 

The total cai)acity of Dutch sugar works is sufficient to cope with a 
crop grown on 100,000 hectares, the maximum ever reached being somewhere 
round 75,000 hectares. The effect, therefore, of a reduction of the total area to 
54,007 hectares only provided work for little more than 50 per cent, of the total 
capacity of the sugar factories. The result was that some of the co-operative 
works decided not to take part in the sugar campaign. These were the works 
built in the most expensive period and with the highest overhead expqpses. 
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The methods of the co-operative works based on an annual fixed mini¬ 
mum contingent from the members of the co-operation have greatly affected the 
quantity available for these works, whereas the method of the trust which 
guarantees a fixed price before sowing naturally induces free fairmers to deliver 
at a price leaving them a profit. In consequence of this policy the trust works 
have probably been able to produce at a much cheaper rate than the co-opera¬ 
tive works, as the latter have, of course, not received anything like the quan¬ 
tity of raw material necessary for an economical working. 

Since the rejection of the above Bill the Government has in some measure 
come to the assistance of the industry by reducing the excise on sugar and 
withdrawing the surcharge for the benefit of the sinking fund for war loans. 


The Growth of Sugar Cane in Louisiana. 

By ARTHUR H. ROSBNFXIiB. 

Consulting Teoknologlst, American Sugar Cane I»eague. 

To the sugar man, accustomed only to the Tropics, who visits Louisiana 
in late spring or even early summer, it seems totally impossible that sugar 
cane, which is practically just starting to grow can produce excellent crops 
of fair sugar content only five or six months thence. He thinks of what seven 
or eight months’ old cane in the tropics would be like, and, were it not for 



the fact that he knows that all cane is winter-killed each year in Louisiana, 
he would be inclined seriously to doubt the veracity of his Louisiana cicerone. 

It ii^ a fact, however, that in both Louisiana and Tucuman, the sister 
sub-tropical cane producing regions north and south of the Equator, growth 
is much more rapid and luxuriant during the maximum seven or eight months’ 
growing season than in almost any part of the tropics, and, of course, the 
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incideaice of cool weather causes the cane to start ripening at a much earher 
age than is the case where such a climatic stimulus is lacking. The wnter 
is inclined to believe that nowhere in the tropics does sugar cane grow so 
rapidly in a similar period as during the three or four months of high tempera¬ 
tures, humidity and rainfall characteristic of the summer and early fall of 
both Louisiana and Northern Argentina. Particularly favourable to rapid 
and continuous growth sue the extensively hot and humid nights so typical 
of both sub-tropical countries, which the writer has never experienced over 
similar periods in the true tropics. 

Even in these sub-tropical countries after a late spring, such as Louisiarna 
experienced this year, the planters themselves are inclined to forget previous 
experience and wonder if there will be time to make a crop. For a number 
of years the writer has kept photographic records of the status of fields of 
different varieties in various sections of the State, and he has found of la^^® 



that the showing of some of these series, of what might be called visual 
records of growth in other years, to some of our alarmed planters has served^ 
to a large extent, to dissipate their pessimism. The most recent comparison 
with the present late spring in Louisiana was the crop year 1928, when 
jwactically the entire development of that excellent cane crop occurred after 
the 1st of June. The three accompanying photographs, taken at two- 
intervals with the camera the same distance from the varietal stake, 
will show graphically the truth of this assertion. They were made on Belle 
Plantation, near Donaldsonville, Louisiana, and the writer wishes to 
^kimwledge his appreciation to its owner, Mr. Percy Lemank. Without 
the backing of such a series of photographs, it would be difficult to credit 
such mmarlmble development to but four months of growth. This parti- 
cular field of POJ 234 plant cane produced something over 25 tons of cane 
per acre at harvest time and showed excellent sugar content. 
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^ An idea of the rapidity of growth during a normal Louisiana stunmer 
may be obtained from the two tables following, the first being a series of 
measurements from the top of the cane ridge to the bud of the cane, made 
by Dr, M. V. Mabmaostde on his plantation at Theriot in the Parish of Terre¬ 
bonne with marked stools of the three commercially propagated POJ canes. 
As will be observed from this table, during a period of almost six weeks 
these varieties made an average growth of about xW of an inch per day. 

The second table is a record of the growth of these POJ canes and the 
Louisiana Purple on the five test fields conducted by the American Sugar Cane 
League and the Louisiana Experiment Station under the supervision of 
Mr. Claude B. Gouaux. These figures show that, for the month of July, 
the growth of the POJ canes in the test fields averaged over an inch per day. 

Table I. 

Gbowth of Cane in Tebbebonne Pabish — 1928. 


Variety. Age. 

Height July 28. 
Inches. 

Height August 31. 
Inches. 

Gain in 39 days. 
Inches. 

POJ 36 Plant 

.... 54 

89 

35 

POJ 36 Stubble 

64 

84 

30 

POJ 213 Plant 

48 

81 

33 

POJ 213 Stubble 

49 

81 

32 

POJ 234 Plant 

65 

85 

30 

POJ 234 Stubble 

47 

78 

31 


Table II. 

Avebaoe Daily Gbowth Kates of Test Field Vabieties. 



CXNCXARIS. 

{Expressed in inches), 
Glenwoop. Kesebve. 

Stewjno. 

YorsrcffivrLLE 


July 6th to 

July 5th to 

July 6th to 

July Srd to 

July 2nd to 

Variety. 

August 2nd. 

July 81st. 

August 8rd. 

August 4th. 

July 30tb. 

POJ 36 

.... 1-08 . 

... 103 .. 

.. 0-97 . 

... M6 . 

... 107 

POJ 36M 

.... 1-04 . 

... M5 .. 

.. 114 . 

... 0-97 . 

... 1-00 

POJ 213 

.... Ml . 

... L23 .. 

.. 0-78 . 

... 0*97 . 

... Ml 

POJ 234 

.... 100 . 

... 1-23 .. 

.. 104 . 

... 0-97 . 

... Ml 

Purple 

.... 0-92 . 

... 0*80 .. 

.. 0*89 . 

... 0 97 . 

... 1*21 

POJ 36 

.... 0-78 . 

First Year Stubble. 

... 0-80 _ 0-89 . 

... 109 . 

... 0*75 

POJ 213 

.... 0-85 . 

... 0-88 .. 

.. 0-96 . 

... 100 . 

... VOO 

POJ 234 

.... 0-96 . 

... 0-92 .. 

.. 1-32 . 

... 0*94 . 

... 1-36 

Purple 

.... 0-44 . 

... 0-42 .. 

.. 0-76 . 

... 0-60 . 

... 0*71 


It may be of interest, also, in this connexion to mention that the writer, 
in measuring growth during three or four day periods of excessively warm 
rainy weather and oppressive nights in Louisiana and Tucuman, has found 
average daily growth to run from 2 to 2^ in. 

In comiexion with the above table showing the slower development of 
the Louisiana Purple cane as compared with that of the POJ’s, some reference 
to the acre stalk population of the POJ canes as compared with the Purple 
(determinations of which were made in July, 1928), is illuminating, parti¬ 
cularly as illustrating the difference in potential and realized yields of cane 
and sugar per acre. A large number of coimts were made that month in 
various sections of the State of the average number of what were then con¬ 
sidered probably millable stalks, per lineal foot, each count being made on 
several 100 ft. sections of rows. The number of stalks per 100 feet we« then 
converted in terms of the 7200 lineal feet per acre existing where cane is 
planted in 6 foot rows. With the old Louisiana Purple and Striped canes, 
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only the best of these in the Western Section of the belt around Youngsville 
(where the virulence of mosaic disease had not at that time obtained its 
maximum) were counted, whereas the POJ canes of all conditions and of 
all varieties were included in the estimates. 

The average for these counts—^well over 100 of them were made—shows 
that there were at that time some 1200 stalks per acre in the case of the 



Louisiana “ Native canes, as against an average of nearly 40,000 stalks for 
the three POJ varieties. The crop figures amj>Iy bore out the promise of 
these stalk counts, as the POJ canes on the fields under consideration produced 
an average of around 20 tons of cane per acre, against just under 7 tons for 
the Purple and Striped 1 


Celite Specialities. 

A change of name has been made by Celite Products Corporation, of Windsor 
House, Victoria Street, Westminster, London, who have betjome Johns-Manville 
Company, Ltd. There will be no change in the directorate or personnel, and the 
business of the Celite Products Corporation in Silocel heat insulating products, and 
Celite Filter-Aids and Fillers will be carried on as formerly. 

These products and the engineering service which accompanies them will, 
however, be greatly augmented by other insulating materials and by refractory 
cements, so as to cover all temperature requirements from the lowest sub-zero service 
to the highest industrial range. In addition, the Johns-Manville Company will offer 
^Imicians ^d industrialists an exceedingly wide range of asbestos products, 
including building and roofing materials, packings, brake and clutch linings, asbestos 
ebony (for electrical parts) and the materials and specialized service required for the 
acoustical treatment of buildings. 


346 







Aih Determinations by the Cimdiictivity Method 
using the ** Salometer.” 

By B. a. W. FABNK1.I., 7J O.. A.B.O.S. 

Every year increased attention is being paid to the electrical conductivity 
or ash determination of cane and beet products. Interesting and useful 
results have recently been reported by different workers, such as : IVIain,* 
Lange,* Lttnden,* Sandbra,* Spbngleb and Todt,* Zerban and Sattlbr,* 
Honio,’ Rault,* Macdonald,* Farnbll,^® etc. There is now no question 
as to the great value of this determination in sugar-house control. 

For the determination of the electrical conductivity, and the indication 
of the salts in solution, the author prefers the “ Salometer to other apparatus. 
It gives very accurate results, and is easy to manipulate. It is a definitely 
portable instrument, and can be set uj) for use an 3 rwhere, not being dependent 
on a lighting circuit. 

Various Applications in Sugar-House Control. 

Some of the more important occasions where conductivity measurements 
are of value am as follows :— 

{!) Aah in Raw and Clarified Jwiccs.-These figures not only indicate the 
quantity of final molasses to be ex])ected (glucose in the case of cane factories 
being also recjuired), but assist in a large extent in controlling the degree of 
liming, etc. A large increase in the ash ratio in the clarified juice, as compared 
to the raw juice, indicates a high pro})ortion of organic acids and subseqiient 
formation of lime salts. (Generally s{)eaking, the ash ratio in raw and clarified 
juice should not greatly differ, and the results of the* Dutch beet factories are 
here of interest ;— 

Clartfled 

Raw Juice. Juice. Thick Juice. Molasses. 

1920. 1028. 1020. 1028. 1020. 1928. 1029. 102S. 

Ash per 100 Brix . . 2-60 2-49 .. 2-23 2-13 . . 2*22 2 06 . . 12-68 13 04 

(2) Control of Continuous CarbonatcUioti. —Conductivity methods are being 
successfully applied in the control of both first and second carbonatation in 
American and Continental beet factories.^^ The method is especially appli¬ 
cable to continuous carbonatation, the conductivity of the juice regulating 
the quantity of gas applied. 

(3) Control of RentsU Liquors, —Tlie Brix and polarization coefficients 
are necessary for determining the beat mixture of nin-off, remelt sugar, etc., 
for making up the refonte as is done in the Continental beet houses and 
refineries. 

(4) Control of Fresh WcOer for Diffusion and Boiler Feed, —The 
conductivity measui'ements are of great assistance in controlling the diffusion 
‘and boiler feed-water, and also in aasessing the refinery sweet-waters, where 
purity figures are of little use. 

(6) General Refinery Control, —From the raw sugar throughout the 
refinery, the ash figures are probably of more importance than any other 
single determination. The works control of the largest refinery in England is 
made by extended use of conductivity and pH measurements. 

(6) Yield from Massecuites,— Various formuleehave been proposed (Elliott 
and Chapman^^* Pitot^* and Sandera),** for calculating the yield of sugar from 
I 57aJ ri wo 7428. * “i/[S^.TioisrenT * Ys j,, 1027,iSTeTT- ioSTsw. 

^ « I,SJ,, 1080, 160. ** 1028, 81; 1030, 166. ? 1027, 6U. 

** Congrem Proceedings, South African Sugar Technologista* Association, 1020, p. 46. 

« 1030, 272. » l.SJ„ 1020, 86. 

n /.AJ., 1027, 506. 

** r,SJ,, 1023, 607. 1916, 622. ^ Zmiaeh, Zuekennd Cmh. Hep,, 1029-30, S4, 861. 
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juices and from massecuites, based on the determination of the ash in the 
juices, syrup or massecuite, and in the resulting run>off. 

Elliott and Chapman’s formula is similar to the formula, to which 

it was found to give more accurate results :— 


Becovery — 


A/S molasses — A/S juices 


where A/S = Ash per unit of sucrose. 


A/S molasses — A/S sugar 
Sandera has devised a method of conductiraetric estimation of the 
crystal yield of a massecuite based on determining the conductivity of a 
massecuite and its nm-off after separation in a laboratory centrifuge. Percent. 

100 (conductivity run-off — conductivity massecuite). 

separated sugar = - — ———r:-- 

Conductivity run-off. 

The above formula refers to the separation of white sugar crystals ; if raw 
sugar is spun off, the percentage separated will be correspondingly higher. 

(7) Character of Juices and Sugars ,—^Honig^ has pointed out that as 
organic non-sugars influence the electrical conductivity by impeding the 
passage of the ions, divergences between conductivity and gravimetric ash are 
due to the presence of the non-sugars. If two sugar solutions are similar in 
respect of Brix, ash content, yet one possesses a lower conductivity than the 
other, this would indicate less freedom of movement for the sugar molecules, 
and the solution would crystallize more slowly than the other. 

This chemist examined the conductivity of samples of Javan cane 
molasses resulting from juices purified by carbonatation, sulphitation and 
defecation, and foimd that on a similar ash basis the carbonatation molasses 



possessed the highest conductivity, while the sulphitation molasses had the 
lowest, defecation molasses occupying an intermediate position. This is in 
agreement with the quantity of non-sugars per 100 non-sugar precipitated 
by the three systems which have been found in Java to be approximately as 
follows :— 

Per Cent. 


Carbonatation factories. 17*7 

Defecation factories . 8-9 

Sulphitation factories . 6*8 


(8) Control of SO% in Raw Sugars ,—It is interesting to note in this con¬ 
nection ihat the recent committee set up by the Natal Sugar Technologists^ 
Association to enquire into the presence and control of sulphur dioxide in 
Natal raw sugars, reported that in order to keep the SO* at a minimum, 
certain additional tests were to be added to the existing control. These tests 
included ash control using conduct!vitv tish measurements. 


* I,SJ„ 1927, 6X4, 
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Ash DetermiflAtlofis by Conductivity Method using the **Saloineter*^ 


Accra AC Y or the Conductivity Method. 

Very recently Spengler and Todt^ have reported results on 108 different 
raw beet sugars whose ash content was determined both by the conductivity 
and incineration (sulphated ash) methods. They pointed out that the limit 
of error in the incineration method is about 0*02 per cent., while with the con¬ 
ductivity method (using 6 grms. of sugar in 100 c.c.) the error in 84 per cent, of 
the samples lay below 0*02 per cent., all the sugars being examined in 
duplicate. Cenerally, the incineration method gave slightly higher results 
than the conductivity method which is partly explained by the insoluble ash 
being recorded by the chemical method, but not affected by the electrical 
method. 

jZ^erban and Sattler* have endeavoured to increase the accuracy of the 
conductivity method by determining the resistance of the sugar solution before 
and after the addition of hydrochloric acid, which is used in order to displace 
the weak acids. Their results have indicated that in the case of raw sugar 
products the accuracy is slightly increased, but the same does not apply to 
refinery products. 

It would appear doubtful if this double conductivity method is worthwhile 
unless the greatest accuracy is needed, and certainly for control purposes one 
single determination is much more convenient. In any case, in refinery work 
with varying raw sugars, it is perhaps preferable for each refinery to determine 
appropriate factors for the various cleisses of products. 

Another point in the conductivity method which has engaged the atten¬ 
tion of many chemists is the Brix of the solution whose conductivity is required. 
Man}’’ have preferred to work at dilute concentrations at about 5® Brix or 
less, as at this dilution the depressing effect of the non-electrolytes present 
becomes small. By j)lotting the conductivity against the Brix for any 
sugar product, a curve is obtained which shows a maximum at about 28-30® 
Brix, after which the conductivity decreases, due to the viscosity. This effect 
has recently^ been clearly shown by MacDonald.* In spite of the advantage of 
determining conductivity at 28-30® Brix (since small changes of Brix have 
little effect on the conductivity) MacDonald’s results with raw cane molasses 
conclusively showed that a better correlation was obtainetl when the conduc¬ 
tivity measurement was carried out in dilute solution at about 4® Brix. 
The general practice now appears to favour w'orking at low concentrations for 
all sugar products, Sandera recommending only 1*36 grm. of molasses in 
100 c.c. 

It is quite obvious that the conductivity method, while giving results at 
least as accurate as the graviihetric method, is far more convenient, since 
determinations can be made in a few minutes. The sugar chemist has now the 
advantage of a practical ash control throughout the factory or refinery, and in 
many cases the ash figure is quite as important as, if not more so than, the 
purity. 

It will now have been seen that conductivity ash determinations have an 
important function in sugar house control. It is encouraging to notice that 
the conductivity method of ash determination is being brought up at the forth¬ 
coming conference of the International Commission for Uniform Methods of 
Sugar Analysis. ___ 

Death ot H. W. Wiley, —Dr. Harvey Washington Wiley, tlie well known 
chemist who in his earlier days was associated with the sugar mdustry, has just 
died in W'ashington at the age of 86. He was the author of 225 scientific papers and 
80 Government biaHetins. _ _ 
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Hefort of the Department of Science and Agriculture, Barbados, 
1928-1929. Chapter III. Economic Botany. Report of the 
Geneticist, A. E. S. McXhtosh. 

In commenting on last year’s Report on the Agricultural work in Barba¬ 
dos, attention was drawn to the gi-eat advance being made there in cane seed¬ 
ling work; and some idea of the thorough manner in which the subject was 
being tackled may be gathered from the facts presented in that article.* The 
present Report gives evidence of further progress. While the 1927-1928 
Report was largely concemod with fundamental biological obseivations as to 
an’owing and the development of the flowers, in the present one these obser¬ 
vations are in the background, and prominence is given to the use that may 
be made of the statistical methods of modern genetics in quickening up and 
stabilizing the work of selection. The Director of Agriculture has given his 
opinion that “ since the arrival of the geneticist the technique of the cane 
seedling production work has been and is being so greatly improved, that one 
may regard it as the beginning of a new chapter.” The following extracts 
will be sufficient to show the lines on which the geneticist is working. It 
must be allowed, however, that his duties a])pear to cover a much wider field 
than that of raising cane seedlings. He states with regard to his proposed 
work, that a tw(i-fold policy is necessary : to aim at the reduction of the cost 
of sugar production and tlie control of pink boll weevil in cotton ; and to intro¬ 
duce other crops in the case of the abandonment of eitlier of tliese crops, 
such as tobacco, linseed and soy beans. The main headings under which the 
work on all the crops being investigated is to be considered are outlined as 
follows : the production of now varieties and their comparison with the 
standard ones, the study of the influence of environmental factors in the case 
of each, and correlation studies of the plants at different stages of growth, 
to enable early selection and elimination to be made. This comprehensive* 
progmmme obviously neeeis a large staff, and we note that tobacco and cotton 
have provisionally been relegated to assistants. For the rest, this introduction 
of the statistical method in cane seedling w’ork is impressive, and gives 
promise of attaining its object; but it will take some years before a reasoned 
judgment can be given of its ultimate advantages. 

Sugar cane naturally receives most attention, and although severelx 
compressed this pfut of the Report of the geneticist covers about a dozen pages, 
the headings being ; introduction, breeding, selection in the young stages, 
selection at maturity, special experiments, and growth measurements. 
Comparatively few details are given, for it is proposed to work up these into a 
series of separate bulletins, as facts accumulate and aspects become important. 
In the introduction, the sugar area is divided into dry and wet, where the 
average amiual rainfall is round about 46 and 60 inches respectively. It is 
obvious that different varieties of cane are best suited to such conditions ; 

BH 10 (12) is given as the standard cane of the wet region, while Ba 11569 
is largely grown in the dry. But this seedling has the unfortunate habit of 
drying out rapidly during the cropping season, whereas B 606 and Ba 6032 
remain unaltered, though having inferior juice. It is proposed accordingly to 
divide the cropping season into early, middle and late ; and to select seedlings 
which are at their optimum in these three periods. If obtainable, they could 
be planted in the proportions desired and reaped in succession. 

The parents used for hreediv^ were the standard canes BH 10 (12) and 
Ba 11669, and recently imported Jav a seedlings. U;ifortunafcely, little is at 
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present known as to the mode of iuheritcmce of any particular character in the 
sugar cane, although from previous work a certain amount of information is 
available as to general tendencies. Thus it is known that Ba 11569 tends to 
produce seedlings significantly heavier than BH 10 (12); but it is necessary to 
study, not only the performance of the parent, but its ability to hand down 
certain of its characters. The economic characters are the most important 
and are largely quantitative ; the qualitative characters, such as colour of 
leaf, may turn out to be of use as guides if correlations are established. 

In framing the programme of breeding, the mode of pollination is separ¬ 
ated into controlled, i.e., with the assistance of cages, and uncontrolled, or in 
the open. The former includes selfing and crossing of selected parents, the 
latter may include selfing, or crossing with any parent }>roducing pollen in the 
neighbourhood. The first object aimed at was to be able to form an opinion 
as to the fertility of the sexual organs of the different varieties of promise, 
but not to obtain good seedlings ; and this was done hy counts of the actual 
seedlings ])roduced, under the different methods of pollination, by the chosen 
parents. A Table gives the number of seedlings obtained per unit box, assum¬ 
ing tliat equal (juantities of fluff arc sown in each: the number of boxes in the 
cases referred to below varied from 6 to 35. 

In the controlled pollination three varieties w’ere selfed : Ba 11569 
yiehled 0-43 seedlings, B 381 0*05, and White Transparent 0-00 per box. 
In a dozen crossings only four produced more than eight seedlings per box : 
Ba 11569 \ B 391 99-5, Ba 11569 x BH 10 (12) 92-3, POJ 2364 x B 391 31-6. 
and Ba 11569 x B 606 22*8. The uncontrolle<l pollinations give some idea of 
general female fertility : of seven varieties tested B 891 yielded 208*3 seedlings 
per box, and B 006 130; and the lowest were found in the boxes of BH 10 (12), 
8-1, and B 381, 5*0. From these observations the value cf Ba 11569 and POJ 
2364 as female j)arents is established, while the use of B 381 and BH 10 (12) 
as female parents will be discontinued, the latter being only used as a male in 
crossing. The extraordinar>’ fertility of B 381, 1250 seedlings in six boxes, 
arrests attention ; and as “ this year’s studies show that it resembles Ba 11569 
in the development of its sexual organs .... it is the intention to carry out 
controlled })ollination wdth it during the ap}>roaching flowering season, to test 
its fitness as a female parent.” 

Seedling sehction in the young stages ,—^The seedlings of 1928 wore obtained 
from 8 parents in 12 combinations, by controlled or uncontrolled pollination. 
There w^ere thus 12 different batches of seedlings (w’ith the same ]>arentage). 
About 300 of each batch were potted up and placed in cisterns for easy water¬ 
ing till they were 4J months old, when they were planted out in the irrigated 
portion of the exjjeriment station. The total number of seedlings grown in 
the cisterns and planted out was 3380, and to these were added 100 sets of 
each paient, making a total of 4180 plants, all of which were numbered, and 
then planted out at random, to rule out soil and other differences in the field. 
Before planting out, a selection was made of w^hat appeared, in each batch, 
to be the “best” plants by simple observation (16 to 45 plants in each 
batch). This “ observation ” selection was designed to see if the plants, 
chosen for their apparent vigour in each batch, were of greater weight at crop 
time than the non-selected from the same batch. For this purpose, each 
selected seedling was weighed against the nearest unselected plant in the field 
belonging to the same batch. The average weights of the selected and un¬ 
selected seedlings in 10 of the 12 batches are presented in a Table. In each 
case the selected seedlings were heavier, and in two of them were significant 
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in favour of the selected seedlings ; while, taking the means of all the batches, 
the difference in weight of the selected over the unselected averaged 5*09 lb. ± 
0*97 “ which is highly significant.” There thus appears .to be value in the 
observation method when applied to the plants at 4J months. 

Another method of selection among the young seedlings, termed ” ana¬ 
lytical,” was also explored, namely by measuring various features for the same 
300 seedlings of each batch while still in the cisterns. These features were : 
length of the longest leaf, width of the same leaf, length and thickness of the 
pseudo-stem, number of tillers, and angle of tillers from the vertical. These 
measurements were repeated at 8 months, and at 13 when vegetative develop¬ 
ment was at its highest. Correlations were then sought between these 
various measurements at the three periods, and correlation coefficients ob¬ 
tained between the seedlings at and 8 months, at 4J and 13 months, and at 
8 and 13 months. Each batch of seedlings was treated separately. “ A 
high coefficient for any feature would indicate that that feature tended in 
any batch to develop proportionately in time in its 300 constituents; that the 
relative extent of development of that feature in each of the 300 plants of any 
-one batch at 4J months was similar at 8 and at 13 months. If this were so then 
selection could be made on that particular feature at the potted stage.” The 
method does not profess to include the relationship between each feature and 
the weight of the plant or its sucrose content at crop time. This has still to be 
discovered. It is obviously of no value to find out that the broad leafed 
seedling at ^ months is still broad leafed at maturity, unless the feature of 
broad leaves is linked up with some valuable economic characteristic. The 
results are given in a series of Tables. ” The most striking fact in the suinmaiy’ 
of the correlation co-efficients over all features measured is that, w^hile none, 
except those perhaps of the tiller number, are high, all, with few exceptions, 
give weak positive correlations. This indicates that for all there is a slight 
tendency for the relationships to remain similar at different stages. It has 
been proved from other experiments that tiller number is positively correlate! I 
with stool weight.” This, it is pointed out, may partly account for the success 
choose plants with high tillering. 

In another Table averages of the weights of the stools at harvest are givei i 
in nine batches—^weights far below those usually obtained in variety trial > 
presumably owing to the shorter growing period. Ba 11669 heads the list, 
followed by its crosses with BH 10 (12) and B 374 ; while BH 10 (12) has tho 
lowest weight and B 466 is little better. ” Since neither B 466 nor BH 10 (12) 
gives seedlings which show a consistently higher sucrose figure than seedlings 
from the other parentages shown, their use as female parents in breeding will b(' 
discontinued ” (the second disqualification of BH 10 (12) in this respect). 

Seed selection at maturity ,—For comparing seedlings with the standard 
-canes grown in the island the author presents the scheme on which he pro¬ 
poses to work. This scheme is a little difficult to follow without local know¬ 
ledge, but the following appears to be the substance of it. It aims at obtaining 
v^ieties to suit the different districts, wet andtiry, mentioned above ; and at 
the same tmie to provide early and late cropping varieties for each. Lemon 
Armi and Dodds are mentioned as stations typical of the wet and dry districts. 
In Barbados the harvesting period lasts about five months, and this the author 
empirically sub-divides into early, middle and late : with the two districts, 
there will thus be six t^^es to be desired. The seedlings are grown at Codring- 
ton under what appear to be unique conditions, namely under irrigation. At 
crop time the entire set of seedb’ngs is separated into three lots, which art) 
reaped m succession, at the end of January, in the middle of fl^h, and at 
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the end of May, representing the early, middle and late periods of cropping 
respectively. Twenty seedlings are finally selected from each lot, and these 
are immediately planted at Codrington from sets, again under irrigation, so aa 
to provide ample seed for further trial at the two stations in the wet and di^ 
regions, at the proper planting season in November. **At each station eaSh 
seedling will be retained in its original lot and compared with the local variety 
or varieties known to be best for that period for which its lot was selected, 
and each lot will be cut at the period for which it was chosen. A repetition 
of this lay out for three years at most should decide if any seedling is better 
than the standard check plants of its own lot at either station.** 

For the selection of the 20 seedlings for each lot from the seedlings of the 
year, aboufc 2000 seedlings grown to maturity are out, and approximately 100 
are selected from these (1) in the field, for weight, habit, length and thickness 
and weight of cane, number of rotten canes, amount of trash, cleanliness of 
trashing, freedom from arrowing, and for the last lot freedom from drying out; 
<2) in the mill, for sucrose in the juice ; and (3) in the laboratory, for the node 
and internode characters, buds, freedom from rooting, and nature of pith. 
The final selection of the 20 is then made, greatest importance attaching to the 
sucrose percentage of the juice, and the weight and habit of the stool. Various 
experiments were made to justify the use of the above mentioned features in 
the selection of seedlings grown to matxirity ; for it is obvious that such 
features must be permanent for them to be of value. Weight of stool and 
percentage of sucrose were thus tested during the years 1928 and 1929. For 
the former featiire 19 were tested and 43 for the latter ; and the correlation co¬ 
efficients were 0*8371 and 0*6218 respectively (anything above 0*6 being con¬ 
sidered satisfactory). These two characters therefore appear to be valuable 
selective features in first year plants. 

Among special experiments, the most important appears to be one on the 
effect of variety and time of reaping on the percentage of sucrose. The 
results are shown in a Table, where the sucrose percentage in the juice is given 
for 20 varieties (Ba 11569 and 19 of its seedlings), cut at four periods of growth: 
in the middle of January, the first week in March, the second week in April, 
and the third week in May. The results are treated statistically—which 
alone makes it all the more desirable that this work should be treated in a 
series of separate bulletins as suggested by the author. In the analysis of the 
results the author remarks that “ the importance to the plant breeder is that 
varieties differ in the times of optimum sucrose per cent, in their juice during 
the crop season.'* Such a result goes far to justify the new scheme of seedling 
selection. 

RoTOTnxiNG Cane at Blaikmont. C. H. B. Williams* Agricultural 
Journal of British Ouiana.. Vol. II, 3, September, 1929. 

Reference W£ts made in a previous article to the difficulties ex^ierienced 
in cultivating the cane fields of British Guiana and a couple of new imple¬ 
ments were mentioned as having been introduced with the object of over¬ 
coming some of the handicaps and lowering the cost of production by largely 
replacing hand l^our in the fields. In one of these machines, the rototillert 
the action as the name implies appears to be on similar lines to that of 
Fowi®r*s patent gyrotiller,* although constructed on a much more modest 
Bcale, The actual performance of the rototiller is discussed by the Agronomist 
of the Sophia Sugar Station in the article under present reference. 

In his introduction he remarks on the special desirability of intertillage 
being p roperly done before the closing in of the canes. The British G uiana 
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soils are chiefly very heavy clays, and, the rainfall being heavy, proper drain¬ 
age is extremely difficult if not impossible. Where drains axe very frequent 
and the canals are used as roadways any implement employed must be light 
' for easy lifting, and yet strong enough to deal with the heavy soil. In 
practice, most planters are content to use the cutlass for weeding and the 
hand fork for cultivating; but the cutlass does not destroy the weeds and the 
forking leaves large lumps of clay, slow to weather and having pockets be¬ 
tween them holding water. The 8-10 h.p. Simar Rototiller, as worked by the 
manager at Blairmont estate, appears to have overcome these difficulties. A 
thorough inspection was made by the author, with free use of data on the 
estate books. At Blairmont the rototiller was used for intertillage between 
the ratoons, moulding the young cane plants, and preparation of the land for 
planting. 

For working the machine the soil must be fairly dry, and it became neces¬ 
sary to calculate the number of days in the year on which it could be worked. 
At Georgetown the total of rainy days in the year is about 202, and of these 
he considers that those with over 0*1 in. rain are lost for work, that is, 140 
days in the year during 1928. Actually, at Blairmont during the last rainy 
season the rototillers were able to work for 45 days out of 85, and the manager 
estimates that 138 da 3 rs were lost out of 313 working days in the year. 

In the cultivation of ratoons, using two machines following one another, 
it is possible if the soil is not too wet to cultivate 4 acres per day ; this culti¬ 
vation being on alternate banks, the others being covered by trash. The soil 
is completely churned up, and finely divided to an average depth of 8 in. with 
a level surface; the weeds are badly disturbed, mostly exposed and easily 
pulled out. For this work three drivers are needed (one for relief) and two 
boys to move ihe bridges ; whereas with hand forking the same work would 
require 30 men. Thus there is a considerable saving of labour units, releasing 
them for urgent work elsewhere. 

Costs of treating 287 acres in this manner woiild be : wages $185.21, 
gasolene 257*56, lubrication 59*09, totalling $501*86, equivalent to $1*75 per 
acre. Allowing 50 per cent, for operating costs, repairs and depreciation, this 
would come to $2.62 per acre; and forking under similar conditions would be 
$4*50 per acre. It may be assumed that imder local conditions a pair of 
machines can work for 175 days, and deal with 700 acres at a cost of $1850 : 
forking at $4.50 would cost $3150, a diHerence of $1300 or 70 per cent, of the 
cost of the machines. In lighter lands the forking would be cheaper, but the 
rototillers would work more quickly and the relative costs would be about the 
same. 

The following summary of work on six fields of first ratoons under three 
different treatments is appended, each treatment being applied to two 
fields. 

1 j. PzUled. BototiUed. Forked. 

Yield of sugar per acre, tons 3*59 .. 3*71 .. 3*64 

Cost per ton of sugar, reaping to 

reaping, dollars . 19-43 .. 15*85 .. 17*43 

Labour units employed . 758 .. 194 .. 616 

Note. ^Under rototilling the cost of working parts which could not be 
reached by the machines, and were hand-forked, is included. Drilling is 
described below. 

The ro^ of cane are usually run across the narrow beds, which makes it 
. necessary to provide small platforms to serve as bridges for crossing the open 
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drains. Experiments are in progress on working long rows running the length 
of the beds which would largely do away with the bridges; but further data 
must be obtained before this alteration can be recommended. Certain 
alterations are being tested with the wheels, by increasing the breadth of 
tread ; this gives greater speed, reduces slipping and facilitates the ** pick up 
after the machine has crossed a bridge. By a local modification a very satis¬ 
factory moulding machine has been made to follow the rototiUer in the 
mulch left by the latter. It throws the mulch on to the rows on either side, 
protecting the surface roots and encouraging tillering. 

** It is customary in this Colony to make drills for planting with the hand 
fork. The bottoms of the furrows formed are then turned over with the same 
instrument, the operations consisting of pushing in the fork, taking out a lump 
of earth, and replacing it more or less upside down, on the spot whence it was 
taken. There the lumps are then chipped with the help of the shovel and the 
cutlass, and the cuttings stuck into the broken mass. In general, the seed bed 
thus prepared is not very satisfactory as the forking leaves numerous pockets 
in which water settles, and the chipping does not produce the even mass of 
fine texture which one would prefer. At Blairmont it has been found possible 
to beuik the land with the fork and then pass the rototillers down the furrows. 
The result is the formation of an ideal seed bed. Where the land is light, 
it is possible to prepare a seed bod (every row) with one machine, at Si.46 
per acre, depreciation excluded. In heavy lands two machines woTild be 
needed and the cost may rise to as much as 84 per acre.” 

The management at Blairmont is satisfied with the work of the rototiUer, 
and claims that it reduces the cost of cultivating ratoons, enables work to 
be done at the right time, covers a greater area with the same labour force, is 
of great assistance in weed control, produces at least as good yields if not 
better, does moulding cheaply, efficiently and rapidly, and induces better 
germination. The cost of the machine is 8900 landed, and the author suggests 
as the result of his investigation, that it might be tested elsewhere as to its 
suitability under the local conditions; but insists that such tests should be 
carefully plmmed and conscientiously carried out. The article is illustrated, 
and shows the 'working of the machines in the fields, and also with the tines 
exposed to show that it is not a plough (like the gyrotiller) but a cultivator. 

C. A. B. 


SuoHAB *’ Process.— In a recent advertisement for the “ Suchar ” process 
beneath a photograph of a bag-filling station is printed : These bags are being filled 
with highest qu^ity refined sugar in the Suchf^ process refinery attached to a tro¬ 
pical raw sugar miU. From cane to final product no raw sug^ bags were needed or 
used. This means a saving for Someone, as compared with distant refining. If the 
raw sugar mill owner refines his product at the Central by the Suohar process, he is 
the Someone. There are other substantial savings too.^’ 


AnoiiO-Cxyxok & Gxnbbal Estates. —^The annual report of the Anglo-Oeylon 
& General Estates Ltd., for the year ending 31st March, 1930, shows a net profit ef 
£61,005 (against £82,586 for 1928-29) to which is added £38,032 brought forward. 
10 per cent* is being paid in interest for the year (against 15 per oent.) absorbing 
£60,000, and £39,127 is carried forward. In Mauritius, including bought oanse* 
157,568 tons of cane were handled on the estates, producing a crop of 17,160 tons of 
sugar, as against 18,030 tons in the previous year from 162,826 tons of canes. Prices 
were again lower and fell below the cost of production, in spite of every economy 
which could be edSeoted in the working. 
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In Durban on April 16th to 17th the Annual Conferencje of the South 
African Sugar Technologists’ Association was held under the Chairmanship 
of Mr. H. H. Dodds, Director of the Experiment Station, Mr. G. S. Mobbely 
being Vice-Chairman. The meetings were well attended, and much interest 
was taken in the papers read, which are summarized as follows :— 

Mathematical Consideration op Cane Sampling. 

O. S. Moberley pointed out there are such great variations between 
individual sticks that each one selected affects the result. Likewise the selec¬ 
tion of a complete stool, or a number of them from a field is valueless, as the 
same variations occur between adjacent stools. In a field containing stools of 
11, 12, 13, 14, and 16 per cent, sucrose, if sxich were evenly distributed the 
average would of course be 13 per cent.; but if only 1 stool were selected there 
would be fcwo chances in five of a 2 per cent, variation ; two chances of a 1 per 
cent, variation, and only one in five of a fairly accurate result. If two sticks 
were taken, the chances in 25 tests would be six of a 1 per cent, variation. 
If three stools were taken, there are 126 different possible combinations ; of 
these 19 are accurate ; another 30 are 0*33 per cent, oufc ; 20 will be 1 per cent, 
out, and another 20 will be more than 1 per cent. out. Similar figures are 
calculated for larger numbers of stools, and a graph is plotted, it being shown 
that to get a reeisonable sub-sample of any individual stool it would be 
necessary to take at least 8 or 10 sticks. This means from 64 to 100 sticks 
in the united sub-sample, much too large to manage. In view of these figures, 
and others which apply when sampling cut cane in the mill-yard or on the 
carrier, the author considers that the minimum requirements of cane sampling 
should be :— Field Samples : Take 10 stools at random from the field ; unite 
them, mix well and take out 40 sticks ; then sub-sample as described below. 
Mill Samples : Take 40 sticks at random from different parts of the consign¬ 
ment ; cut in half and take tops and bottoms of alternate sticks ; repeat the 
process until the final sample consists of forty quarter sticks. This is very 
cumbersome, but nothing less will give anything like reliable results. Cane 
sampling should only therefore be resorted to in exceptional cases and a greater 
accuracy than 0*6 per cent, in the sucrose reading should not be looked for. 

Trucks bob Sugar Cane Transport. 

The Committee on Railway Trucks reported on the standardization of 
the trucks of the South African Railways for sugar cane transport (South 
African gauge). They put forward three suggestions for the elimination of 
the wooden poles or props at present used almost universally to enable the full 
advantage to be taken of the carrying capacity of the truck ; (1) A telescopic 
steel tubular type of prop, which can be lowered out of the way when the tmck 
is used for ordinary goods traffic during the inter-season. (2) A wooden fra¬ 
ming on the inside of the waggon clipped to the top beading of the truck, and 
shored together at the bottom of the truck. And (3) a steel superstructure 
to raise the existing sides of the waggons. So far the Cuban system of tipping 
has not been adopted for the obvious reason that Natal mill yards and 
carriers would have to be re-constructed ; and also because the S.A. Railways 
would have to design a special truck which might be unsuitable for any other 
kind of traffic. The Convener (J. W. Wickbs) recently toured the sugar 
growing belt of Queensland, Australia. There the main bulk of cane is 
transported on estate or mill 2 ft. gauge trucks. Where cane is handled by 
Government railways, no special type of waggon is used. Usually there were 
the low-sided ballast waggons with collapsible sides from which cane was 
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raked off by the Davies type of rake. The rate of transport is evidently fixed 
per ton and not at a minimum weight as in Natal, greatly to the benefit 
of the industry, though a doubtful advantage to the railway system. There 
the canes were loaded in various ways, sometimes crossways, others again 
longways and in some cases end on. Their trucks are not as large as ours are 
and probably 15 to 20 tons was as much as the average waggon would hold. 
In that country on account of the fact of cane being reaped at 12 months’ 
growth, theri is nattirally less acreage under cultivation, consequently the 
cane is nearer the mill than it is in some instances in Natal. 

Treatment of Miix Effluents. 

Dr, Edgar P. Hedley read a paper on the waste-waters of a cane mill 
in Natal, at which a plant was built on the lines laid down by Dr. Park Ross 
and L. db Froberville,^ but was continuous in operation. The waste- 
waters were made up of mill washings, floor washings, and wash-waters from 
the filter-press cloths. The plant used consisted of four tanks, A, and D, 
3000 cub. ft. in capacity, pyramidal in shape, and closed at the bottom by a 
3 in. cock ; on entering tank D the water was treated with milk-of-Hme and 
alumina ferric ; and the precipitate was separated from the water during its 
overflow successively from tanks D, (7, and there being a 3 in. fall 
between each. Whereas the water passed into the plant as a thick muddy 
effluent, it left as a clear yellow liquid without smell, with a strongly 
alkaline reaction, and containing 0*5 to 1*5 per cent, of sugar. If instead of 
keeping the clarified water alkaline as it comes from the settling plant, it had 
been made acid at once, as advi8e<l by Wallace Montgomery,* the water 
would have kept for weeks without undergoing any change. Beet factories in 
England are said to have overcome their effluent troubles by promoting lactic 
acid fermentation of the diffusion water in special ponds. They were able to 
do this because the effluent from the diffusers is hot, and when kept hot, 
40-45‘^'C., lactic acid fermentation sets in. Lactic acid fermentation is out of 
the question for Natal, because the waters are cold, and most factories have no 
surplus heat available to raise the temperature of these wastes. If the 
unsettled water ferments spontaneously there results an intolerable smell 
of sulphuretted hydrogen, which is a public nuisance ; and if the clarified 
water spontaneously ferments, the smell of butyric acid, etc., resulting is 
almost equally objectionable. If the waters are not fermented, but merely 
settled, as is done by the plant described above, there is bound to be pollution 
in the river to some extent. Perhaps the solution will come from a different 
source, e.g., the winning of a different type of filter-cake such as the experi¬ 
ments with Oliver filters indicate might be obtained. 

Standardization of Chemical Control. 

This Report of the Committee on Standardization of Chemical Control 
(H. H, Dodds, Convener) is mainly concerned with the revision of the offlcial 
methods of sampling and analysis which were adopted by the Association in 
1927. These methods, introducing as they do a uniform system of definition 
of terms and procedure in sampling and analysis, and the interpretation of 
results, have proved of great value in making factory reports comparable. In 
general they are largely compilations of such existing specifications as appear 
to be most suitable for Natal conditions. Natal sucrose and the Natal ratio 
are defined, and also an ash ratio, viz., the reducing sugars per cent, divided 
by the ash per cent. In regard to the question of the single the double 
1988, 87e. i 1929, 545, OOli ^ 
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polarization, it was found at certcdn factories where both methods have 
been compared over a long period for the same samples that for normal juices 
the difference was less than the experimental error. In abnormal juice, 
however, the discrepancy may be appreciable. In the cases also of bagasse, 
filter-press cake, and raw sugars testing over 96® it is admitted that the pol. 
is equivalent to the sucrose. Sucrose is determined by a modification of the 
Herzfeld method of heating 50 c.c. of solution plus water plus acid to 69®C., 
removing the fiask from the water-bath, and allowing it to stand for half-an- 
hour. Sugar is determined in bagasse by an apparatus which appears to be 
identical with that described by Deebb.^ R^ucing sugars are determined 
according to Eynon and Lane. SOg is determined by addition of an excess of 
N/32 iodine solution, and back-titration with thio. H.I.C. (pH) is found by 
the use of a comparator wherever possible, failing which the spot plate 
method is to be used. These methods in general are excellent, being well 
selected, and carefully described. 

Annual Synopsis of Labobatoby^ Repobts. 

H. H. Dodds and O. W. Kabilson mention in their report that 91 per 
cent, of the sugar produced in Natal comes from factories contributing to the 
mutual control system organized by the Experiment Station, that is 16 
factories out of 26, the remaining 9, however, being small, only one having 
complete chemical control. During 1929 the total cane harvested was 
2,818,000 tons, and the weight of sugar produced was 298,635 tons, making the 
tons of cane per ton of sugar, 9*44. During 1929 the sucrose content of the 
cane was 12*96 per cent., the lowest since 1925, viz., 12*56 per cent.; but the 
purity of the juice during 1929 was the highest yet recorded, and the fibre 
content the lowest. There was a fall in extraction, but the recovery on the 
juice was 84*39, due to reduced losses, including those in the molasses. An 
overall recovery of 76*13 is the nett result, an improvement on any previous 
year. No. 1 factory in the list producing 32,753 tons (a S.A. record) had the 
highest extraction and highest recovery in the juice, attaining an overall 
recovery of over 80 for the first time in any factory in S.A. Other data in¬ 
cluded in the 1929 returns axe :—^Fibre, per cent, cane, 15*62; sucrose per cent, 
bagasse, 4*07 ; water per cent, bagasse, 60*69 ; maceration per cent, cane, 
26*64 ; extraction, 89*02 ; b.h. recovery, 84*39 ; overall recovery, 75*13 ; Java 
ratio, 76*79 ; Natal ratio, 76*83 ; purity of first crusher juice, 88*81 ; purity 
mixed juice, 86*04; purity last mill juice, 80*72; purity of syrup, 87*44; 
reducing sugars ratio, 3*36 ,* sucrose in press-cake, 6*16 ; final molasses purity, 
46*11; polarization of sugars, 97*87. Losses were : sucrose in bagasse, per 
cent, sucrose in cane, 10*99 ; in press-cake, 2*06 ; in molasses, 9*82; undeter¬ 
mined sucrose per cent, sucrose in cane, 3*02 ; sucrose lost in b.h. per cent, 
sucrose in cane, 13*66 ; and sucrose in total losses per cent, sucrose in 
cane, 24*39. 

Repobt on Fibbe Testino. 

The Sub-Committee on Fibre Testir^ (G. S. Mobebly, Convener) 
report that experiments were carried out to determine the relationship be¬ 
tween^ juice expressed and fibre, as well as to investigate the possibility of 
^tabli^ing a satisfactory lixiviation method. Samples of cane were shredded 
in a high-sp^d machine, and weighed portions expressed under 1 ton per 
sq. in., the juice obtained being measured. The result obtained showed very 
wide individual variations, but when grouped and averaged it was apparent 

1 LSJ,, 1916,218. 
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that a relationship exists between the juice expressed and the approximate 
fibre range and Java ratio. More information, however, is necessary before 
this fact can be properly applied to fibre determination. A method was 
evolved for the determination of the fibre in cane by the lixiviation method, 
viz.; 100 grms. of finely shredded cane are placed in a cylindrical container 
made of Peck strainer gauze, fitting closely into a tin billy-can. A tube 
connected with the condensed water line is inserted directly into the sample 
in such a way that the issuing stream of hot water imparts a circular motion 
to the contents of the can, the water overflowing through a hole 2 in. below 
the top of the can. After extraction for two hours the sample is dried and 
weighed. In this way a “ moderately reliable ” result was obtained, a longer 
time giving lower figures. This appears to be a useful and reasonably accurate 
method if all its conditions are standardized. However, when an attempt 
was made to apply it to all consignments of cane crushed, the results were 
again entirely nullified by the sampling error. The present impossibility of 
taking accurate representative samples of cane in fact renders impossible the 
immediate application of the fibre claiises of the Fahey agreement. 

SOf Content of Natal Sugar. 

D. J. COGHILL reports on the results of the examination of over 100 samples 
of sugars, obtained from 15 factories during 1929 in Natal. Regarding the 
sulphide stain method,^ he says that for refined sugars and for cargo 8ug€u*s 
containing small amounts of SOj it is suitable and accurate. However, in 
the case of samples containing considerable amounts of sulphur dioxide the 
quantity to be taken would necessarily be small, and the error due to non- 
imiformity of sample large. Various chemists have recommended the iodine 
titration method* as sufficiently accurate for works* purposes, and the author 
uses it in his laboratory as a routine method. It was found in the case of a 
Natal cargo sugar made by the carbonatation process that considerable differ¬ 
ences were obtained by iodine titration as compared with the distillation 
method, the former giving 13*3 and the latter 5*5 p.p.m. That some 
iodine-reducing agent was present that was not SO* was demonstrated by 
absorbing the products of distillation by the Monier-Williams method.* 
From the tabulated results of 104 samples of sugars examined for SO^, it 
appears that the figures for iodine titration range from 14 to 288, and for the 
distillation method from 4 to 370 p.p.m. Of 60 samples examined by the 
distillation method, 16 per cent, of them contain over 70 p.p.m. of SO,, 
The average results in p.p.m. calculated for the different samples received 
from vario\is Natal factories si^bmitting two or more samples appear in the 


table below :— 

Number of Number SOa by 

Samples SO« by of Iodine 

Sugar. examined. Distillation. Samples. Titration. 

Cargo . 2 .. 31-6 .. 6 .. 63 0 

Raw . 3 .. 36-6 .. 3 .. 42*4 

Cargo . 9 .. 37*6 .. 25 .. 60-2 

Cargo . 3 .. 30*2 .. 3 .. 60*4 

Raw . 4 .. 202*7 .. 2 .. 231*7 

Raw . 2 .. 67*7 .. — .. — 

Refinery. 6 .. 42*2 .. 7 .. 51*2 

Export.— .• — .. 3 .. 61*8 

All Sugars .. 25 .. 42*8 .. 21 .. 51*9 

Cargo .— .. — .. 2 .. 37*1 

Raw .. . — .. 7.. 67*0 


^ X«26, 644. 8 1911, 276 ,* 1927, 881, 688. 5 /.5V., 1927, 871. 
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Enquiry into the Presence of SOj in Raw Sugars. 

This is a summary of a paper prepared by a sub-committee, urged by the 
seriousness of exporting raws to England containing more than the permitted 
limit, viz. 70 p.p.m. of SO*. Sulphur dioxide is used in raw sugar factories in 
S.A., and in some cases obviously in excess, sugars received from Chaka’s 
Kraal, for example, containing 336 p.p.m., present mainly as sulphite. Poor 
clarification is at fault, and the following tests should be incorporated in the 
control :— 

(1) Sulphur dioxide determinations in the sulphited raw juice, clarified 
juice, syrup and sugar. (2) Ash control, using conductivity ash measurements 
(3) Lime determinations by soap test. (4) Turbidity of clarified juice and 
syrup using Kopke “ Turbidimeter.” Drought stricken canes from the milling 
plant should be excluded and canes properly topped ; efficient screening of 
cush-cush from the mixed juice is important; the milling plant must be kept 
clean and free from fermentation, the use of steam jets and antiseptic sprays 
for cleaning down being strongly advocated. In clarification the mixed juice 
should be heated to 140-160°F. and treated with lime so that after sulphiting 
to 2500 to 3500 parts per million, the resultant juice is not acid (about 90 
per cent, of the total lime used for clarification should be used at this point) 
corrected to slight phenolphthalein alkalinity (pH 8*3), and the final adjust¬ 
ment made with phosphoric acid to pH 7*4 to 7*8 ; heated up to 208°F. and 
subsided for IJ to 1J hours. Clarified juice should be clear and bright and 
have a pH of 7*2; and only clear juice from the subsiders should ever be allowed 
to enter the evaporating system. The syrup should be kept over 55° Brix ; 
it should be subsided at 80°C., but must be 7*2-7*3 pH. If the lower grades of 
sugar are still high in SO* the following procedure is prescribed : All molasses 
for re-boiling are diluted to 50-65°Brix, limed if considered necessary, boiled 
in blow-ups, skimmed and subsided for 12 to 18 houi’s for first and second 
molasses. Molasses bottoms should be retreated, settled and the final 
bottoms discarded. 


Hawaiian Control Methods. —Revision of the well-known “Methods of Chemi¬ 
cal Control ” of the Association of Hawaiian Sugar Technologists, last issued in 1924, 
is now under way. Each chapter is beii^ dealt with separately by different members. 
Several new methods of analysis will be included, and some of the old methods revised. 
Tables 6, 7,10, 14 and 17 will be omitted, and 1 and 3 combined; while 4,6, and 12 
will be extended. Additional tables will cover cone ratio, sugar ratio, e.m.f. and pH 
values. The binding will be improved. 

“ Supbr-Ckl ” Filter-Aid. —In a recent advertisement for this product, the 
filter-station is likened to the neck of a bottle. “ Super-Cel widens the neck of the 
sugar production bottle. This high sjieed filter-aid increases the length of the cycles. 
It speeds up filtration by removing the operation of filtering from the actual filter- 
cloth to the surface of a porous filter-cake. It protects the filter-cloth from becoming 
clogged by slimes and gums. Super-Cel con double or treble the capacity of your 
filter-presses. It will cut your filter-cloth expense in half.” 


Grooves. —new form of groove has been adopted in Porto Rico as a 
result of feeding difficulties. It is known alter Mr. Norman Kay, chief engineer at 
Aguirre, where first put to use. It is a channel groove cut diagonally across the roll 
froxn side to side through and below the annular V-groove. This channel groove 
tends to pack with fine bagasse and furnishes a roll surfaee that will practically 
Ig^inate slipping settings and feed roll conditions being favourable. Some use 
Kay gmov^ on flat surfaced top rolls in combination with Messchaert grooves on 
flat surfaced back rolls, and with success. In these cases the mill efficiency has 
remamed unaltoi^; but the life of such rolls, as they would require no reerooving, 
would be greatly extended, ^ 
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Some Cost Figures of Sugar Production. 


In the lately issued Report of the West Indian Sugar Commission the 
following table, adapted from one recently published by Lt.-Col. Ivan 
Davson, shows as nearly as can be estimated from data available the costs of 
production of sugar in various producing countries at the present day. 


Oountriee in order according to 
production costs. 

Cuba (o) . 

Java {b) Mainly White Sugar ., 

(c) . 

British West Indies (d). 

Hawaii (e). 

South Africa (/) . 

Germany (^). 

Formosa (/i) High Grade. 

U.S. BeetO). 

Australia (i). 

Argentine (i). 


Per Cwt. 

B. d. 

Cost of Production.* 

Per Ton. Per Pound. 

DollaTB. Pence. Cents. 

8 

44 . 

40*60 .. 

0*90 .. 

1-80 

9 

3 . 

44*40 .. 

0*99 .. 

1-98 

12 

3 . 

68*80 .. 

1-31 .. 

2-63 

12 

44 . 

69*40 .. 

1*32 .. 

2-65 

13 

64 . 

66*06 .. 

1*46 .. 

2*90 

15 

84 . 

76*42 .. 

1*68 .. 

3*37 

15 

114 . 

76*56 .. 

1*70 .. 

3*40 

17 

7 . 

84*40 .. 

1*88 .. 

3-76 

18 

8 . 

89*60 .. 

2*00 .. 

4-00 

23 

0 . 

110*40 .. 

2*46 .. 

4-93 

24 

3 . 

116*60 .. 

2*60 .. 

5-20 


F.o.b, including repairs, renewals, taxes, interest; excluding depreciation and 
interest on capital. 

(ci) Based on $5*25 per bag at factory with 65 cents per bag charges to port, as 
given for a large group of factories in 1929, rigid economies being practised at the 
expense of proper maintenance. 

(6) The Annual Report for two estates gives costs in 1927 as equivalent to 2*00 
cents per lb. The I,S,J . of November, 1928, quotes equivalent to 9s. to 9s. 2d. per 
cwt. and “ somewhat lower for 1929.” djd. average charge from ex store to f.o.b. 
is added. 

(c) Average for years 1923-28 as given by Mr. F. C. T. Lord of the Colonial Sugar 
Refining Company and can be considered normal cost. 

(d) Average cost of production at factory of all returns to Commission for British 
West Indian sugar for year 1928 with l(te. per ton added for charges of placing sugar 
f.o.b. This is an average year and include all normal maintenance cheurges. 

(e) Actual cost of an average size Hawaiian factory in 1928 (producing over 
20,000 tons of sugar). 

if) Figures as submitted in the report on the sugar industry by the Board of 
Trade and Industries, 1926. 

{g) Published estimate for a medium factory dealing with from 26,000 to 
60,000 tons of beet in 1924-25. Baidobs and Dixey (Beet Sugar in France, etc., 
1928) quote figures for growing and manufacture wliioh support it. League of 
Nations (C.303 M. 104-1929) records an ^timate equivalent to ITs. 

{h) Costs of production from the Japan Trade Review, 3rd November, 1928. 
Hosenfeld September, 1929) quotes higher figures, dependent on cost of 

canes. 

(^) Evidence before the Committee on Ways and Means of the House of Represen¬ 
tatives in Washington, 1929, varied from $3-80 to $6*07 per 100 lb., the latter figure 
including “ interest on indebtedness and a modest return on capital.” 

{k) Maxwell gives £25 per ton for 1928. The Brisbane correspondent to 
Facts about Sugar (issue of 9th September, 1928) gives “ at least ” £23. Victorian 
Minister of Agriculture is reported as quoting £23. 

(/) According to findings in Arbitrator’s report on conflict in Argentine sugar 
industry, 1927 (excluding amortization and interest on capital). 


South Afbican 1930-31 Crop. —^While an accurate estimate of the 1930-31 oane 
sugar crop in South Africa is not yet possible, it is considered (says the Standard 
Bank of South Africa Monthly Review) that 325,000 tons of sugar will be manu¬ 
factured. The unsold carry-over stock of 1929-30 manufactured sugar is stated to be 
approximately 20,000 tons, as compared with 34,000 tons last year. 
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The Anglo-Dutoh Gboup of Factobies. 

The following in tabular form gives the results of the five fewstories of the 
Anglo-Dutch group, for the year ended March 81st, 1930, compared with the 
results in the previous season. 


Ely Cantley Eolhani Ipswich King's 

Net profit— 

1929-1930 .£126,490.. £150,318.. £11,363.. £61,396.. £51,787 

1928- 1929 .£116,233.. £103,807.. £14,402t £50,640.. £36,836 

Div. tax free— 

1929- 1930—. 12i% .. 20% .. 6%* .. 12*% .. 10% 

1928- 1929 . 12*% .. 20% .. 5%* .. 12*% .. 8% 

To reserve— 

1929- 1930 . £70,240.. £50,318.. £8,238.. £11,396.. £6,787 

1928-1929 . £68,983.. £3,807.. £17,627t £640.. £836 

Sugar Content— 

1930 . 16-83% .. 18*18%.. 18-42% ..17-90% ..17-20% 

1929 . 16-60% .. 18*40%.. 17-36% ..18-14% ..17-24% 

No. of Growers— 

1930 . 2,932 .. 2,937 .. 1,222 .. 1,332 .. 1,416 

1929 . 2,667 ,. 2,478 .. 1,111 .. 1,066 .. 1,004 

Price paid to growers per ton— 

1930 . 60s. Id. .. 64s. 7d... 550.5d... 53s. 8d. .. 61s. 4d. 

1929 . 49s. Id. .. 66s. 4d... 628. Od... 54s. 6d... 51s. 6d. 

Acres Grown — 

1930 . 24,392 .. 26,206 .. 6,216 .. 14,146 .. 16,004 

1929 . 21,338 .. 22,128 .. 5,186 .. 11,677 .. 11,587 


The smaller dividend shown for Kelham is due to the Government holding 
in the shares. During the establishment period which has now expired the 
Government have guaranteed under certain conditions a dividend of 6 per 
cent, per annum on the shares other than those held by the Ministry of 
Agriculture. The 260,000 latter shares have not ranked for dividend, but 
they rank in future, pari passu, with the remaining 250,000 shares. So 
long as the Ministry holds shares in the company no dividend in excess of 
6 per cent, can be paid, but the compemy can purchase the Ministry’s shares 
at par. 

The Times Financial Editor remarks, apropos of these results, that they 
are certainly encouraging, having regard to the fact that the subsidy is 
gradually declining. But it would be more satisfactory if the companies 
showed more clearly how the results are arrived at and to what extent higher 
efficiency may have contributed to the profits. If the tonnages were given 
and the amounts of the subsidy, the accounts would be much more informative 
than at present. 

Centbal Stjgab Company, 

The report of this Peterborough factory for the year ended last March 
shows that the net profit, after placing £66,000 to depreciation, was £66,076. 
Adding the balance brought forward, there is a total Credit of Profit and Loss 
of £125,662. After putting £28,125 to investment depreciation, and 
£40,000 to general reserve, the directors are paying, out of the balance, 16 
per cent, tax free (os against 10 per cent* tax free) and carrying forward £6287 
(as against £69,587). 


••Less Tax. 


tLcws. 

362 


t Prom resMve. 

















Brltlih Beet Factory Annual Reports. 


West Midland Sugab Compaj^y Ltd. 

The report of the Kidderminster sugar factory for the year ended March 
31st last shows the following results : Profit for the year, after providing for 
interest, trading charges, and income tax, £53,909. 17s. 7d.; transferred to 
Depreciation Account, £25,000, leaving £28,909. 17s. 7d. Balance carried 
forward from last year, £51,565, Is. Od., making at the credit of Profit and 
Loss Account, £80,474. 18s. 7d. The directors recommend a dividend of 
10 per cent, per annum (free of tax), amounting to £18,000, and carry forward 
£62,474. 18s. 7d. 

Shbopshibe Beet Bitgab CoidPANY Limited. 

The profit and loss account of the Allscott factory (near Wellington) 
showed that the not profit carried to the balance sheet was £91,492. 16s. 4d. 
The sum of £65,000 had been written off the cost of the factory. Dividends of 
10 per cent., less tax to all preferred ordinary shareholders, and 20 per cent., 
tax free, to all deferred ordinary shareholders were declared. The acreage 
cultivated was 10,743 and the factory received 114,000 tons of roots. In 
1930 the factory has contracted for 16,730 acres. 


The British Beet Sugar Industry. 

Official Report and Statistics for the ipap Season. 

The Ministry of Agriculture in their “ Agricultural Statistics for 1929, 
Part I give the following particulars dealing with the 1929-30 sugar beet 
season in the United Kingdom. 

A notable feature of the year 1929 was the complete recovery of the 
sugar beet area from its setback in 1928, when the acreage was reduced 
21 per cent, as compared with 1927. The acreage of 1929, 229,918 acres, 
constitutes a record for this country, being 7352 acres or 3 per cent, more 
than the previous greatest area returned in 1927, and 54,184 acres or 31 per 
cent, over the 1928 area. The recovery was fairly general throughout the 
country; it was very noticeable in Norfolk, where the acreage increased by 
12,375 to 53,438, easily the highest in any county. 

The improved position in 1929 is chiefly attributable to the good results 
achieved in 1928, These imdoubtedly restored confidence and proved that, 
even with the reduced price which came into force upon the reduction of the 
subsidy in 1928, good cash returns could still be obtained. No doubt, also, 
the poor prices realized for the potato crop induced growers in many localities 
to increase their beet acreage, whilst the decision of the factories to bear all 
costs of transport above 8s. per ton increased the acreage in the districts 
more remote from the factories. The number of growers increased from 
25,860 in 1928 to 32,000, and of these 6,000 grew over 10 acres of beet. 

No new factories were erected in 1929, although a few slightly extended 
their beet-slicing capacity. A scheme to erect a beet drying station near 
Taunton in Somerset, in connexion with the Desiccation Process factory at 
Eynsham, was abandoned. 

The following table shows the total quantity of sugar beets received 
at the eighteen factories working, as compared with those for 1928-29. 
Based on these figures of factory beet receipts, which are subject to slight 
revision, the average yield was about 8*7 ton s per acre, compared with 
” •» Vol. LXIV, Part I. HJ€. Statlanory Omoe. 1 b. net. 
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7-7 in 1928 and 6-6 in 1927. The increased yield of 1 ton per acre over 1928 
is a considerable improvement, and is actually the highest return so far 
recorded in this country, being about 2 cwt. over the previous highest in 
1926. It must be admitted, however, that this is still well below the normal 

yields obtained in most Continental countries. 

Washed and topped beet Bated beet slicing 


delivered to factory.* capacity per campaign 
Factory. 1928-29. 1929-30. of 100 days. 

Tons. Tons. Tons. 

1. Cantley . 166,697 .... 226,004 .... 240,000 

2. Kelham. 32,609 60,130 .... 75,000 

3. Ely . 198,126 251,405 .... 240,000 

4. Ipswich . 79,397 126,260 .... 126,000 

6. King’s Lynn. 89,508 .... 137,747 .... 120,000 

6. Colwick '... 66.862 .... 92,741 .... 100,000 

7. Spalding . 68,286 90,276 .... 100,000 

8. Kidderminster .... 76,718 .... 94,661 .... 100,000 

9. Popploton. 36,622 64,063 .... 100,000 

10. Felstead. 38,204 75,872 .... 100,000 

11. Bury St. Edmunds 157,998 - 208,810 .... 200.000 

12. Wissington . 64,570 .... 84,412 .... 90,000 

13. Peterborough .... 79,743 .... 114,024 .... 80,000 

14. Selby . 60,616 - 87,620 - 80,000 

15. Allsoott . 70,746 114,104 .... 80,000 

16. Bardnoy. 62,368 99,493 .... 100,000 

17. Brigg . 38,338 .... 64,122 .... 70,000 

18. Eynsham . 14,949 .... 18,800 .... 22,000 


Total .1,358,636 .... 1,999,433 .... 2,022,000 


The weather in 1929, taken as a whole, was favourable to the crop. 
The very severe frosts in late winter and early spring broke down the soil 
and greatly facilitated the preparation of seed beds. The seed germinated 
well, and, although late sown crops were slightly aifected by drought, a much 
better stand of seedling plants than in former years was as a rule obtained. 
The very hot and dry summer months retarded growth considerably, but no 
serious damage was done except on very light soils. In some localities the 
crop suffered owing to attacks of Black Aphis and Mangold Fly. Drought 
continued through August and September, keeping the average weight of the 
roots low, but at the same time increasing the sugar content. There is little 
doubt that had these conditions continued, the crop would have ripened off 
early, with a light yield and high sugar content. The weather broke up, 
however, in the middle of October, and throughout November and December 
rain fell copiously, conditions at the same time being mild and free from frost. 
In these circumstances the beets started growing rapidly, and so exceptional 
was the weather, that the roots continued to increase in weight right up to 
the first week of January, when the last were being lifted. 

The final average yields were accordingly increased, although, as was to 
be expected, the sugar content fell as the weight rose. Nevertheless, the 
final average for the sugar content is still high for the coimtry as a whole, 
averaging, so far as can be ascertained, 17*7 per cent, as against 17*4 per cent, 
in 1928 md 16*1 in 1927. The purity of beets was about 88 per cent., the 
same as in the previous year, but slightly higher than in 1927. Harvesting in 
the early part of the lifting season was carried out under ideal conditions 
and dirt tares were at first exce ptionally light. Later the wet weather made 

• These figures do not in all cases represent the actual quantlttee of beets 
sliced, owing to lnt<^-factory transfers. 
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the work increasingly dUHcult, and in some cases the land was so wet tliat it 
was only with the utmost difficulty that lifting could be proceeded with. 

The combination of high yield and sugar content naturally gave rise to 
an improved return of manufactured sugar per acre» and the figure of about 
2800 lbs. per acre, which is the result, again constitutes a record for this 
country, being over 1 cwt. higher than the previous best in 1926-27. The 


followmg table shows the yield of commercial sugar per acre i^ince the inc^eption 
of the subsidy. 

Production of 
Commercial Sugar 
Production ner acre of beet 

season. 

Acres. 

No. of Factories. 

of Sugar, 
cwt. 

under cultivation 
lbs. 

1924-25 .... 

22,441 

3 .... 

478,308 

_ 2,387 

1926-26 .... 

54,760 

8 .... 

1,032,769 

.... 2,113 

1926-27 .... 

125,814 

_ 12 _ 

3,003,933 

.... 2.674 

1927-28 .... 

222,566 

- 17 

3,661,620 

1,878 

1928-29 .... 

176,734 

18 .... 

3,874,664 

.... 2,469 

1929-30 .... 

229,918 

18 .... 

5,800,000* 

.... 2,800* 


* Estimated. 


The prices paid under tlie beet contract averaged about 52s. 9d. a ton, 
as compared with 62s. in 1928 and 55s. 6d. in 1927, the range being from 
48s. 5d. to 55s. 6Jd. 

The standard of cultivation continues to show a steady improvement 
and it is reported that the crop of 1929 was generally cleaner and better cared 
for. Growers, generally, are displaying a keen interest and are more anxious 
to adopt suggestions for improvement. The crop is becoming popular with a 
large number of farmers, as is shown by a greatly increased acreage contracted 
for the 1930 season, and it seems now to have become definitely established 
in the farm rotation in many districts. It is noticeable, too, that farm 
workers are becoming more skilled in such operations as singling and hoeing. 
There is a growing ajjpreciation of the value of tops and crowns as a feeding- 
stuff for livestock, whilst the demand for dried pulp is very keen. The total 
production of the latter amounted to 138,145 tons, of which 74,431 tons were 
molassed and 63,714 tons plain. About 6 per cent, of the dried pulp has 
been exported. The arnoimt of wet pulp produced was 18,837 tons. 


Beet Factory Technical Notes. 


Continuous filtration, —Last' campaign the makers of the well-known 
Philippe filter put a continuous filtering installation into the Rue factory 
(Somme, France) for dealing with the first or second carbonatation juice, an 
accoimt of which is now given by E. SAimABD.^ The system comprises 
two distinct stages. The first takes place in a tank having the shape of an 
ordinary Philippe filter, but of much greater size, the frames being replaced by 
perforated tubes surrounded by filter-cloth. These tubes are in imits of 9 to 
form a thickener of 33 sq. m. (355 sq. ft.) having 12 units. Each unit through 
the intermediary of a system of valves controlled by electromagnets, and 
operating alternately, is connected to two collecting tanks, one under vacuum 
and the other under pressure. The tank having been filled with the juice 
to be filtered, the vacuum operates and draws the juice from the inside to 
the outside of the tubes, leaving scum behind to form a layer which gradually 


1 SupjO, Cinf, hM,, No. 2187 of 1930. 
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inoreases in thickness until the vacuum reaches 15-20 cms. of mercury. At 
this moment the compressed air line operates, the deposit detaches from the 
cloths, and falls to the bottom of the tank. A screw conveyor placed in the 
bottom of the tank transforms the mixture into a semi-liquid paste of 20-24*^ 
B4. suitable for pumping. Now the second stage commences, this consisting 
in a second filtration, this time through a rotary filter, the drum of which ie 
covered with very fine gauze. The filtrate, which is a little cloudy, is returned 
to the thickener, while the wash-water can be sent to the lime-slaking tanks. 
On the whole, the writer remarks, the principle of this method of continuous 
filtration appears to be good; but “ there are yet improvements to be made to 
make its application in the factory entirely conformable with the object in 
view.” 

Natural Alkalinity .—During the past year or two the determination of 
the point at which the second carbonatation should be stoi)x^d has been 
studied more intently than before.^ It is now recognized that the presence of 
• lime salts in the clarified juice can be controlled by stopping at what is known 
as the “ natural alkalinity ” ; and that much of the formation of scale in the 
evaporators can thus be prevented. Spengler and BBENDEL*have worked out 
the “ Institute method ” for aacertaining the n.a.; but while it gives reliable 
results it is rather complicated, requiring for example three different standard 
solutions. A much simpler and more practical method is that of Duwell and 
Solon,® which is here described, after being slightly modified by the writer 
of this article. Dr. Stilprid Bottoer,® of Dormagen. It requires only one 
standard solution, details being as follows : 200 c.c. of hot juice from the first 
presses are heated to boiling in 600-700 c.c. Erlenmeyer flasks over a naked 
flame. After adding a few drops of phenolphthalein (1 : 100), CO, taken from 
the factory gas line bubbled through permanganate solution is led in until 
the red colour just disappears even after a further addition of the indicator. 
About 50 c.c. of distilled water are added ; the juice boiled for 6 min. over a 
naked flame ; and then filtered quantitatively through folded pax>er into an 
Erlenmeyer flask of about 1 litre capa.city, the filter being twice washed with 
about 5 c.c. of hot distilled water. After cooling down, the whole liquid is 
titrated with N/6 HCl as far as neutrality to p.p,, the result being calculated 
back to 100 c.c to obtain the practical natural final alkalinity. Then in 100 
c.c. of the neutralized juice the lime content is determined with soap solution, 
the remainder of the neutralized liquid measured in a graduated cylinder, 
and the residual Irnie content thus calculated. In an example, 3*57 c.c. of 
N/5 HCl were required, so that 0-0056 x 3-57 x 2/2 == 0-0199 grm. CaO, say 
0-02 per cent, of CaO as the practical natural residual alkalinity. In the soap 
test, 100 c.c. required 9-7 c.c of Peixet’s soap solution (10 c.c. = 0-01 CaO), 
and deducting 0-1 c.c.,to allow for the froth formed and referring to the table 
published by Spengler and Brenbel,® one finds 9-5 mgrms. CaO ; the remain¬ 
der of the liquid measured was 124 c.c., makmg 224 c.c. as the total neutralized 
iquid. Hence, 9*5 x 224/100 x 2 = 10-6 mgrm. CaO, making the residual 
ime content to be 0-0106 per cent. This method, or some ftimjlftr procedure 
^ving the natural alkalinity simply and accurately, is of great interest in 
beet ^to]^ control, and should certainly now be adopted as a routine test. 

. Raw Juwe the Frisia s.f., HoUand, juice-heating has been 

oam^out since 1923 by mjecting steam into it, according to a system here 
described by J. Haaq.« Baw juice from the meas uring tanks is first passed 

11928, 476, 549, 600. ~~ - 
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through an existing surface pre-heater, which is warmed with the vapour 
from the 4th body of the evaporator, then goes into the first and highest 
placed injection pre-heater, tliis one being warmed with vapour from the 
3rd body. Thus, the juice is heated by direct contact almost to the tempera¬ 
ture of the vapours from the 3rd body of the evaporator. Now it falls into 
the second injection pre-heater, which receives its vapour from the 2nd body 
of the evaporator through a regulating valve, and becomes heated to 94®C. 
And from this injection pre-heater the juice falls into a storage tank, and is 
pumped to the liming tanks. The working of this pump is automatically 
regulated in connexion with the juice level in the supply tank, so that as the 
juice leaves the measuring tank it is automatically pumped to the same 
extent into the liming tanks. It is stated that 9J per cent, of condensed 
water is introduced by this system of heating into the raw juice, the density 
being lowered on an average from 16*6 to 16*2°Brix. This is 12'6 per cent, 
more water to evaporate from the juice to reach 30® B4. as before, working 
1500 metric tons of roots in 24 hours. The maximum pressure of 2 atmos. 
in the steam drum of the Pauly body formerly obtaining was never exceeded, 
varying in fact between 1*4 and 2*0 atmos., with an average of 1*69 for 30 
different readings. One can thus draw the conclxision, says the author, that 
notwithstanding the greater evaporation of 12*6 per cent, necessitated, the 
capacity of the evaporators was raised to the same extent. But the coal 
consumption per 100 of roots sliced during the experimental period was found 
to be 4*67 per cent, less than when working in the ordinary way with the 
surface heaters, or a reduction of about 8*5 p^r cent, for the heating and 
evaporating stations alone. Moreover, it w’as possible to dispense with three 
men per shift, two for cleaning the surface heaters and one for looking after 
their working. 

High-power centrifuging ,—The progressive manager of the Tirlemont 
Refinery, Belgium, J. BekoI:, took out a patent not long ago for a process 
of de-saccharifying nm-off syrups, in which the sjTup is spread in a thin layer 
over pure sugar crystals, so that on cooling and evaporating the supersatma- 
tion of the syrup occurs, and its crystallization is brought about.^ This 
product is then spim in centrifugals, the power of which far exceeds that of 
the ordinary machine, and the crystals separated used anew for continuing 
the process. An exhausted molasses should thus be swung out. This invention 
or at least that part of it dealing with the separation of sjrups by high-power 
centrifugals, has now been examined in the laboratory of the Sugar Experiment 
station, at Prague, by V. Stanek and K. Sandeba.* A small machine having 
a drum of 32 cm. (12J in.) radius and capable of 2500 revs, per min., corres¬ 
ponding to a force about 2000 times greater than gravity, was used. It was 
applied to two raw beet sugars with the following results :— 



PoL 

Ash. 

Water. 

B*ment. 

Org.N.8. 

Purity 

Baw sugar A . 

96*1 .. 

0*80 

.. 1*57 . 

, 92*1 . 

. 1*63 . 

. 97*8 

Same, after 10 min. maohining .. 

98*3 .. 

0*43 

.. 0*57 . 

. 96*2 , 

. 0*70 . 

. 98*8 

Same, after inoreasing water 







content to 2*1, and 







10 min. maohining- 

99*1 .. 

0*28 

.. 0*60 . 

. 97*7 . 

. 0*12 . 

. 99*5 

Baw Sugar R. 

95*8 .. 

1*01 

.. 1*92 . 

. 90*7 , 

. 1*38 . 

. 97*5 

Same, after 30 min. maohining 

98*8 .. 

0*42 

.. 0*65 . 

. 96*7 . 

. 0*13 . 

. 99*0 


It is seen that the quality of the sugar was distinctly improved, the ash 
being reduced, and the rendement correspondingly increased; secondly that 
the use of the small amount of 2*1 per cent, of water, about 0*5 per cent, more 

2 ZtiUeh, Zuek^nd, Czechott<nj.t 1030,54, No. 28, 305-8X0. 
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than originally present, had resulted in raising the rendement to 97*7, as com¬ 
pared with 92* 1, the original value. Another point which was proved in these 
and in earlier experiments of Berg4^ was that in thus centrifuging the ash con¬ 
stituents are more easily slung off, the colloid non-sugars being the more 
difficult to remove. Most important of all, it was shown that an affination 
syrup having a purity of 63*8° was separated, its amount being about 6 per 
oent. of the sugar. This means that by this high-power centrifuging process 
raw sugar can be freed from the greater part of its adhering syrup in the form 
of a molasses, thus opening up the possibility of eliminating an important 
part of the molasses from the refinery and of shortening the after-product 
work. 

A colloid filter ,—At a recent general meeting of the 
Dutch Society of Beet Sugar Manufacturers and Refiners, 
Mr. M. G. Hummelinck raised the question of the possible 
purification of raw beet juice by filtration.* He gave 
some particulars of his “ colloid filter,” which was originally 
constructed for dealing with milk. Its action depends on a 
totally different principle to the filters at present in use in the 
sugar industry.* These make use of cloth having holes as small 
as possible, so that matter in suspension is retained, and a cake 
is formed. No regulation of the rate of flow is necessary wdth 
ordinary Daneks, Philippes, etc. Quite different is the princi¬ 
ple of this colloid filter, in which the filter medium is so 
chosen that the pores are wide enough to allow’^ the colloidal 
particles easily to pass through. In order, however, to obtain 
a good filtration, the rate of flow mtist bo so chosen that the 
filter-cloth and the film of mud forming upon it shall attract 
the floating particles of scum, as well as colloids. If the 
rate of flow is too great, no adhesion or adsorption takes 
place; if, on the other hand, the rate of flow is properly fixed, 
viz., at most 1*5 cub. m. per hour, then the filter will run for 
a good time. Its construction is clear from the illustration. 
It is like a bag filter, but the frames are set in a central 
conduit through which the juice enters. Its inventor is con¬ 
vinced that filtration through it must exercise a favourable 
effect in manufacture, owing to the complete separatipn of 
pulp, which at present is not effected by strainers. Hence an 
improvement in colour and a lowered viscosity. In cane sugar 
manufacture such filtration should mean the separation of the 
saccharetin. 



Beet analysis errors ,—^During the preparation of the pulp for analysis, a 
loss of weight occurs, due to the evaporation of water from the material 
being subdivided. It has always been assumed that the amoimt of this loss 


on the pol. of the pulp must be inai)preciable. But that it is not so is shown by 
re^ts published by O. Kopecky,* of the Agricultural High School, Briinn. 
His method of working was to cut up small lumps of beet, each about 1 grm., 
to weigh this rapidly in a small mortar with the pestle, to cx ush it to pulp, 
and to re-weigh. This took 3 to 5 minutes, depending ,on whether a fiAe or a 
coarse pulp was prepared. It was found in this way that after 3 min. only, the 
loss of weight averaged 1*083 per cent., which in the case of a beet of 18 per 

* ^ 1926-27, 202. t 1920-80,28, No. 7,167-17^ ^ 

i It to protected aa Dutch Patent, 20,459. * Zeitoeft. Vsr, dmO. Zuelberind,, 1930, 189-164. 
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cent, sucrose means an increase to 18*194 per cent., i.e., an increase practically 
of 0*2 per cent. After 5 minutes, the loss of water was 0*670 to 1*248 per cent., 
meaning that the polarization of a beet originally 18 per cent, would become 
18*12 to 18*22 per cent, by the time it had been pulped. After a delay of 40 
minutes, the pol. would have increased by 0*206 to 0*400 per cent. Comment¬ 
ing on these results, the author says that it is wrong to assume the pol. found 
in the pulp to be that of th$ original root. It woidd be more correct to first 
weigh, then pulp, instead of conversely. In general, the loss of water increases 
in proportion to the time, the amount of water present in the material, the 
fineness of the pulp, and the temperature, which in these experiments averaged 
20®C. Frequently after the pulp is prepared it is set aside in the laboratory to 
await analysis; during the time that may elapse before it is weighed out a 
fiuther appreciable loss of weight may occur, sp that in the end a relatively 
large increase in the pol. may arise. Such a source of error must go far to¬ 
wards explaining the “ imknown losses ** of beet sugar manufacture. 

MiSOEIXANBOnS. 

Molasses analysis. —R. van Melckbbeke, President of the Belgian Com¬ 
mission for the Standardization of Methods for the Analysis of Molasses, 
published a communication^ specifying details for the analysis of this product, 
of which the following is an outline : Brix, refractometrically, using Main’s 
tables, and working at 20°C. Sucrose by double polarization, preliminary 
clarification with lead nitrate and sodium hydroxide (Herles’ reagent), then 
both readings in the presence of the same amoimt of SO^^, using sodium sul¬ 
phite and HCl (Pellet’s method), the appropriate factor for the calculation 
of the sucrose being selected from Hebzfeld’s table, according to the con¬ 
centration. Invert sugar, clarification with normal lead acetate, use of a 
ciipro-carbonate liquor, instead of Fehling’s solution, weighing the CuO, or, 
in routine work, estimating it by titration with permanganate. Exhausted 
nwlassee .—Recent theories on tlie formation of beet factory “ final ” molasses 
postulate that it is a stable system from which sugar can no longer be crys¬ 
tallized. But laboratory experiments are here described by K. Sandeba* 
in which molasses of 62° purity, believed to be imcrystallizable, was caused to 
crystallize by slowly concentrating it in a thin layer between two glass plates. 
Photographs show the microscopic crystals in tho film around the edges of the 
plates. Dr. O. Spbngleb, of the Berlin Institute, tells the authors in a private 
communication that it is his opinion that the purity of even invert-free beet 
molasses can be lowered to 40°. Hence the possibility that by improving 
after-product work the yield of sugar may be raised. A mw decolorizing 
carbon .—Decolorizing carbons are being used in a number of beet houses 
in Czecho-slovakia for refining, and here K. Reich and G. Vavbinecz* 
give an account of comparative large-scale tests with “ Norit Superior ” and 
the new “ Anticarbon-NOO.” As regards rate of filtration, the figures for 
1st liquors were Norit : Acticarbon 45 : 55; and for 2nd liquors, 49 : 51. 
Decolorizing results are given for the kg. of Fuska ” imits adsorbed by 1 
quintal of the carbon, Norit taking up 2*857, and Acticarbon, 4*105. 


New Sweetening Agent. —^A new synthetic sweetening agent, namely, the syii 
isomer of 5-benzyl-2 furfuraldoxim, has been prepared by Gihnann and Dickey, of 
Iowa State CoUe^, from maize residues. This naaterial is sUghtly soluble in water. 
It is stated to be 700 times as sweet as cane sugar, saccharin Ij^ing 550 times._ 


1 Suer. Bdgs, 1980, 49. No. 16,282-289. 

2 Zettsch. fmkerind. Caeeluhdov,, im, 94 No. 81. 888-888. 

9 ZeUtdh. ZaiekerM. OmhihiAov., 1920, H No. 81, 888*889. 
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The Teatini Process. 

A New Process for the Purification of Beet Sugar. 


At the recent annual general meeting of the Soci^t4 Technique et 
Chimique de Sucrerie de Belgique, held at Brussels on the 2l8t May, 1930, 
M. Teatini the manager of a larger group of Belgian sugar factories described 
at some length his new process for the purification of beet sugar juices. 

In view of the importance of the results which Teatini has obtained from 
two campaigns actual working in the factory we propose to deal with the 
more salient features in his paper. {Sticrerie Beige, xlix, 1930, p. 663). 

Teatini first stresses the great influence which the juice clarification 
exerts on the different stages of manufacture, the concentration of juice and 



Eiq. 1. 

tlie volume of massecuite, exhaustion of the molasses, the recovery, and the 
cost and the quality of the finished sugar. After the nature of the various 
non-sugars has been described, he discusses the various aspects of the ordinary 
carbonatation system as now practised, including the chemical and physical 
chemical processes during defecation and satmation. 

Whatever may be the chemical and other phenomena which take place 
during the carbonatation process, industrial experience has shown that with a 
very high outlay of CaO there is eliminated only about 46 per cent, of the 
non-sugars contained in the raw juice, though this figure varies between 
certain limits according to the factory and the year. In the ± 55 per cent, of 
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non-sugars remaining in 
the purified juice, the 
mineral matter repre¬ 
sents about 33 per cent, 
and the oiganic matter 
about 67 per cent. These 
figures prove the impor¬ 
tance and the inad- 
quate nature of the or¬ 
ganic purification of the 
juices. 

The enormously im¬ 
portant role whi(^ is 
played by colloidal sub¬ 
stances in clarification 
has now been universally 
recognized, and Tsatiki 
accordingly performed a 
series of researches using 
the ultramicTOscope for 


Fio. 2. Colloids In Diffusion Juice, 
scopic photographs revealed surprisingly 


the examination of the 
juices, etc. Ultramicro¬ 
little difference in colloid content 


(as shown in Figs. 2, 3 and 5) between the raw diffusion juice and the juice 
clarified by double carbonatation, even though the latter appears to the eye 
to be bright and clear. 


Teatini investigated the action of certain electrolytes on diffusion juice 
previously limed to a predetermined point, since it is certain that the isoelectric 
zone of the beet juice colloids lies well towards the alkaline side. Sulphurous 


acid (derived from cyl¬ 



inders of liquid SO|) was 
finally proved to be the 
most effective electrolyte 
for neutralizing the charge 
on the juice colloids and 
thereby effecting their 
pracipitation. Further¬ 
more, the precipitated 
CaSOf needles form nuclei 
to which the colloidal par¬ 
ticles attach themselves. 



Via. 3. OoUoidii in Thin-Julce filtered and clarified by 
carbonatatiourpiocess. 


The quantity of CaO 
necessary in the proc-.ss 
varies according to the 
raw juice acidity and is 
composed of two frac¬ 
tions ; 

(H CaO required to 
neutralize the 
acidity of the 
juice, about 0*05 
'per cent, to 0*1 
per cent. 
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(2) CaO, correspond¬ 
ing to the quan- 
tit3'^ necessary for 
saturation at the 
usual tempera* 
tm^, this amount 
generally being 
0*40 per cent. 

The small first frac¬ 
tion of lime is not ob¬ 
tained by the direct in¬ 
troduction of lime into 
juice but by adding to 
the hot (85®C) acid raw 
juice (pH 6) a sufficient 
quantity of previously 
limed juice. This oper¬ 
ation is realised in a sim¬ 
ple maimer by leaving in 
the liming tanks (see Fig. 


Fig. 4. CoUoidB In Thin-Juice filtered and clarified by fraction of the limed 

Teatlnl Process. juice from the preceding 

operation. The alkalinity at this stage is thus very exactly and easily 
regulated and has a well defined optimum value. Immediately after this 
preliminary liming, the liquid SOf is introduced fi’om the tank or cylinder 
(Fig, 7), being measured in a special form of apparatus designed by 
Teatini. Li this device, which is termed the “ Sulphitometer,** the oper¬ 
ations are all carried out by moving a single lever which the operator places 
in the filling or emptying position. The glass measuring cylinder is filled 


completely with the liquid 



SO| at every operation 
(one measure per liming 
tank), the exact volume 
being conveniently ad¬ 
justed periodically by the 
introduction or with¬ 
drawal of glass balls in 
the cylinder. The quan¬ 
tity of liquid SO* aver¬ 
ages 100 gr. per ton of 
beet and the cost is neg¬ 
ligible. The addition of 
the SO* lowers the pH 
to the isoelectric point 
round pH 12, and there 
is an excellent and rapid 
settling of the fiocs, due 
partly to the, speed with 
which the liquid SO* pen¬ 
etrates the main body 


Fio. 6, CSoUoidi in llolasBes from Carbonatation Procens. 


of the juice, for the speed 
with which an electro- 
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lyte is added greatly influences the result in colloidal precipitation in 
general. After adding the SOf the juice receives a certain quantity of lime 
averaging 0*76 (minimum of 0*46 per cent.) and is then pumped to the contin¬ 
uous carbonatation tanks where the saturation is controlled by the electric 
conductivity method. A diagrammatic comparison between the successive 
operations of the ordinary carbonatation and of the Tsatini process is ^own 
in Fig. 1. Carbonatation is very rapid and this has an important efiect on 

the subsequent filtration 
(Claassen). The first 
carbonatation filterswork 
very easily and the filter¬ 
ing area has been reduced 
by 45 per cent, since the 
introduction of the pro¬ 
cess. The cakes are green¬ 
ish in colour and have a 
very much lower specific 
gravity than those ob¬ 
tained in the ordinary 
process, and furthermore 
they constitute excellent 
fertilizer, owing to the 
much higher per cent, of 
nitrogen and relatively 
lower per cent, of CaCOt* 
They are easy to sweeten- 
•oE and the sugar loss in 
cake has been reduced to 
the low figure of 0*03 per 
cent. beet. The Teatini 



Fio. 6. Colloids in Molasses from Teatini Process. 


process also involves a reduction in the factory process water and there¬ 
fore advantageously affects the effluent. 

At the Hougaerde Factory, where the Teatini Process has been applied, 
the second carbonatation has been carried out both with and without the 
addition of lime. It is generally preferred to add a trace of lime, the maximum 
being 0-2 per cent. CaO. The second carbonatation is carried to an alkalinity 
of approximately 0*01 and the thin-juice is not subsequently sulphured. The 
extensive removal of colloids by the Teatim Process is well illustrated in Figs. 
4 and 6. 

The increase in colour on evaporation, as well as the absolute colour of 
the syrup, is mxich less by the Teatini Process than by the ordinary proce^, 
partly due to the strong reducing action of the sulphites on the raw juice in 
the early stages, which as Stanek and Voitobak have shown, prevents the 
formation of colour during the evaporation, and the earlier the sulphites are 
introduced the better so that they can act on the oxidases, etc. 

The syrups filter much more readily and about 60 per cent, of the syrup 
filters have been eliminated at Hougaerde; and a most important point is 
the very much greater rapidity of boiling of the massecuites. ^ The masse- 
cuites furthermore spin so well that the capacity of the centrifugal station 

has been increased 60 to 60 per cent. The run-offs are less viscous than those 
obtained by the carbonatation process and need not be diluted* sulphured or 
filtered. 
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Owizig to the greater elimination of colloidal and colouring matter, less 
washing and remeltings are involved, which materid.lly reduces the re-circu¬ 
lation of sugar solids. Thus the quantity of first massecuite has been sub¬ 
stantially reduced by the new process and savings have been made in fuel. 
Considerably less scaling has been noticed in the juice-heaters, and the 
evaporator has worked the whole campaign without being cleaned. 

The molasses production at Hougaerde No. II Factory, working with the 
Tkatini process, is consistently 0‘6 per cent, lower (on beets) than at the No. 1 
factory, situated alongside and working identical beets, but with the ordinary 
carbonatation process, using about 2*6 per cent. lime. 

The capacity of the No. II factory has been increased from 1200 tons of 
beet to 1600 tons of beet per day entirely by the new process, and with no 
additional plant, in fact the process has rendered certain plant unnecessary. 

Tbatini remarks that whatever may be the explanation or the scientific 
interpretations that may be given to the various phenomena which he has 
recorded, nothing will alter the results actually obtained industrially during 
the manufacture of 12,000 tons of white sugar, which are summarized thus :— 

(1) Large reduction in the consumption of CaO, which is reduced to about 
0*7 per cent, average. 

(2) A solution of the problem of filtering lightly limed liquors. 

(3) Large reductions in the dilution of the juices due to the addition of less 
milk-of-lime. 

(4) Increase in capacity of the factory. 

(6) Improvement in purification, and generally improved working at all 
stations subsequent to difiusion. 

(6) Reduced sugar losses. • 

(7) Large reduction in material (coke, coal, filter-cloths) for a larger out¬ 
put of the factory, also the abolishment of part of the carbonatation heaters, 
filter-presses, mechanical filters, centrifugals. 

(8) Reduced scale formation in heaters, evaporators, etc. 

(9) Production of muds, much richer in fertilizing value. 

We understand that under Belgian conditions the savings realized at the 
Houeaerde factory have approximated to at least Frs. 18*60 per ton of beet. 
(2s. id.). 

Under English conditions with a higher price for sugar and greater cost for 
limestone and labour, the savings should be proportionately greater. 

It is possible that the Teatini process will also find application in those 
cone mjtgat factories employing carbonatation, especially where limestone 
costs are high, as in South AMca, India, etc. 

Patents covering the Teatini process have already been granted in 
Belgium (367,847 ; 367,848 and 367,849) and have been applied for in the 
principal countries. 


Renold Chains. 

A new chain clutch has been specicdly designed by Messrs. Hans Benold, Ltd., 
of Manchester, for association with their standard stock chain drives. These 
clutches, though on an entirely new principle, are extremely simple in construction, 
efficient and cheap to install; they provide an equivalent of the fast and loose 
puUey for chain drives; are capable of quick or gradual engagement; have no 
springs or linings and will run in oil. Booklet 016/15 of this firm gives full par¬ 
ticulars of the clutch. 
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THS IHTSBNATlONMi SOCISTY OF StTGAB CANS TSOHNOLOGISTS. 

To THE EdITOB of THE ** INTERNATIOKAL SUOAR JOTTRNAL.” 

Dear Sir, —I was sxirprised to read in the issue of Fousts abend Sugar for 
June* 1930, that it had been decided, temporarily at least, to make that 
publication the official organ of the “International Association of Sugar 
Cane Technologists.” 

Without in any way deprecating the standing of that journal it appears 
to me that this action is hardly justifiable, and bears imfairly on other 
journals of equal standing. 

The journal of which you. Sir, are Editor has had a long and not un¬ 
worthy career ; and its columns present a continuous record of the technical 
development of the cane sugar industry, extending over sixty years. 

At the very least it is due to your journal that it be included amongst 
those which may give expression to technical developments in the cane sugar 
industry ; and, as a member of the International Congress, I feel called upon 
to dissent from the adopted policy of restriction to one and one only publi¬ 
cation. 

No&l Deere. 

RESTRICTING THE MILLING OPERATION. 

To THE Editor of the “International StroAR Journal.” 

Sir, —I have read Dr. Maxwell’s suggested remedy for overproduction 
of sugar in the March number of your Journal, just received, and however well 
we may all agree in the abstract, with his suggestion to abandon the portion 
of sugar most costly to extract, it is not a suggestion that commends itself 
to all sugar producing countries alike. 

Taking Brazil, for instance, where alcohol is an important article of use 
(and there are surely others), though the world’s market prices only interest 
it when owing to unexpectedly good crops there is a surplus amd home prices 
fall below the cost of production as at present, I have frequently recommended 
to add an extra mill, not to obtain extra sugar, but by adding a maximum 
quantity of water for imbibition, or preferably maceration, before entering 
that mill, to obtain maximum extraction, possibly total, and send the sweet- 
water obtained to the distillery for use in setting up wash instead of a corres¬ 
ponding amoimt of fresh water. About 33 per cent, added water on the 
volume of natural juice would, at a rough calculation, give the required 
amount for the wash. 

I do not suppose that every sugar exporting country has a sufficient homie 
consumption for all the alcohol it could so produce—some of them might 
look into it and see why—^but there must be many who can use large quantities 
as motor fuel, alcohol simply of say 96® such as any good modem still can 
produce, acid free, and bar the noxious ingredients that governments think it 
necessary to add to it. Here about 80 per cent, of the motor cars and 
practically all the lorries use alcohol simply, a small proportion it mixed 
with ether. With a 14 h.p. Ford, with a “ hot-plate ” to the carburetter 
heating the already mixed charge, I use about 20 per cent, more alcohol than 
petrol, and the cost is less than one-half. Alcohol lighting, first introduced 
at the end of last century into Brazil, is still much used where electricity is 
unobtainable. Alcohol stationary engines (Crossley’s) were introduced at the 
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beginning of this century and took the place of oil in many small installations, 
not requiring frequent cleaning as with the latter; once a year was the rule. 

With the growing use of 00* for “ dry-ice ” and refrigeration generally 
and with the by-products of the lees, from the yeast to acetic acid, acetone, 
cyanides, pota^, etc., I can imagine a further source of profit from that 
portion of the sugar not made into board-sttifi, or burnt in the furnaces. 

As a large part of the bagasse must still go for fuel, those of us who have for 
long years been pointing out to our friends the iniquity of making steam with 
sugar will now have to do a right-about turn and extol the merits of bad 
crushing. The United States is a large producer of petrol, and turns out also 
large quantities of alcohol motor fuel. England does not produce petrol in 
any great quantity from native oils and no alcohol motor fuel. Why not ? 

AiiFBBD J. Watts. 

Pernambuco, 

April 12th, 1930. 

The Cuban Market for Agricultural Implements. 

(American Consular Report.) 

American agricultural implements are well received in Cuba, and foreign com¬ 
petition is negligible. Apparently, it is limited to steam cable ploughs of which a few 
are imported from England. Some middle breakers for furrowing cane fields are 
imported from Germany, but, on the whole, American manufacturers are firmly 
entrenched in the market. However, local dealers look to a more decided bid on the 
part of European manufacturers for a share of this bxisiness as soon as the economic 
situation improves. 

During 1929, American implement shipments to Cuba amounted to 61,159,825 
as compared with 6812,367 in 1928—a satisfactory increase in the face of the rather 
poor economic condition of the plants. During 1929, the equipment consisted 
chiefiy of tractors, cultivating implements such as ploughs, harrows, and the like, 
with a fairly large amount of dairy eqmpment. 

According to Cuban statistics covering implements released during 1928, 
Germany and the United Kingdom are the principal competitors of the United 
States in the implement field, but the volume of business done by these two countries 
is so small as to be negligible when compeu^ with the volume done by American 
manufacturers. In fact, much of tlie German business consisted of trade in knives, 
machetes, and other such hand tools, which are not thought of as agricultural 
implements by Americans. 

Walking ploughs, tractor ploughs, tractors, both wheel and track-laying, sub- 
soilers, disc harrows and cultivators, and mowers for cleaning the fields are heavy 
sellers m the sugar industry. Tracklaying tractors seem to be in greater demand, as 
it is claimed that this type can be used the year round for ploughing and cane 
hauling, while wheel tractors are handicapped during the rainy season. 

Cane planting and cutting are still done almost exclusively by hand. C^e 
planting and cutting machines, of which several have been invented, are getting 
beyond the experimental stage and, theoretically at least, are claimed to be successful. 
However, their introduction has b^n retarded by two main factors—first, their high 
initial oost as compared with the low wages paid to manual labour in the fields, and 
secondly, the fact that in the past most of the cane has been planted without taking 
into consideration the possibility of harvesting by machinery. In new plantings more 
attention is being given to the preparation of cane fields, which practice has resulted 
in a heavy demand for stump pullers, and will tend to permit the use of machinery 
for harvesting purposes. 
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“Chokeless" Pumps for Unstrained Juices. 


The Mibrlees Watson Co., Ltd., of Glasgow, are marketing a Chokelats ” 
Pump for the return of unstrained juices used for imbibition in cane milling plants, 
which are already in successful operation in a number of factories in Cuba, 
including Delicias, Senado and Hormiguero, as well as in Trinidad and in Africa. 
This pump is intended tx) eliminate the “ cush-cush ” or bagacillo strainer and 



elevator in a cane mill, since it is now possible to operate a satisfactory return 
imbibition system in large milling plants without the strainer. In the most 
simple form of compound imbibition, all imbibition water is sprayed on the blanket 
of bagasse going to the last mill. The weak juice from both rollers of the last mill 
passes by a single gutter directly to a Mirrlees “Chokeless** centrifugal pump. 








j 

M,W.C915 N95-^! G. 


Distbibctob. 

and is retted idth aU swj^nded « cush-cush ’’ to the blanket of bagasse entering 
t e preceding min. As it is impossible to regulate the suction or discharge of a 
^okeless o valve (bagasse would very quickly accumulate and choke 

It), a very efiwtive regulation is obtained by fitting an air cook in the taper 
suction connexion to the pump and regulating the amount of air the pump can 
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**Ciiokeles8” Pumps for Unstrained Juices. 


draw through this connexion. The discharge from the pump is led to a very 
simple distributing device which is easily adjustable for all normal rates of flow of 
juice. Further particulars of the advantages of the system can be obtained 
from the makers. This system of return imbibition is covered by Cuban 
Patent No. 8986. 


Publications Received. 

Activated Carbon ; The Modem Purlfler. By C. L. Mantell, Pfa.D.; with the 
co-operation of the Technical Staff of the Industrial Chemical Sales Co., 
Inc. (Obtainable from British Suchar Processes, Ltd., 16, Abbey House, 
2, Victoria Street, London, S.W. 1). 1930. Free on application. 

This is a booklet setting forth in an attractive way salient information on acti¬ 
vated carbon in general, and on “ NuChar,** one of the best known marks on the 
market, in particular. It describes the origin and characteristics of this material, 
and the adsorption principle to which it owes its effect. It describes its application 
in industries, showing the numerous uses to which it may profitably be put, as in the 
refining of sugar, and the production of glycerin, vinegar, gelatin, drugs and pharma¬ 
ceuticals, organic solvents, and an important application other than sugar refining 
is that of decolorizing and deodorizing oils of various kinds. Activated carbon has 
been found of value in the purification of water, chlorine being added in excess, 
and the carbon added to de-chlorinate and further purify. “ NuChar ** is now 
produced in six standard qualities, the selection of which is dictated by the nature of 
the material under treatment and by the economic factor. “NuChar-000 **and 
“ NuChar-XXX’* are qualities of exceedingly high power offered for the solution of 
the most stubborn bleaching problems. Those interested in decolorizing carbon 
should secure this well-written booklet, the author of which recently published a 
textbook on the subject of industrial carbon,' which was well received. 

Korte Handlelding tot de Fabrikatie van Sisiker nit Suikerriet op Java en in Suriname. 

By Dr. H. C. Prinsen Geerligs. Fifth, revised and enlarged edition. 
(J. H. de Bussy, Amsterdam). 1930. 

This is the abbreviated edition of Dr. Geerligs* “ De Fabricatie van Suiker uit 
Suikerriet.” It forms the best possible introductory textbook for the Dutch student 
taking up sugar production as his ceueer. Indeed one is impressed with the great 
amount of salient information its author is able to compress into a comparatively 
small space. This last edition of the “ Korte Handleiding ” is now brought quite up- 
to-date, and one finds additions referring the reader to recent developments, such as 
pH control, Brendbl*8 brasmoscope. Bartsoh*8 directions to be followed in the 
absence of boiling control apparatqe, the Lafeuille crystallizer, and the utilization 
of bagasse for making boarding. 


» Heat Transfer and Crystallization. W. L, McCabe. Article IX; Theory of Industrial 
Crystallization. (Swenson Evpaorator Co., of Harvey, Ill., U.S.A,). 1930. 
Contents ; Importance of crystal size ; crystallization theory; nucleus formation; 
and crystal growth. An illustration is given on the back of this bulletin of the 
Swenson-Walker continuous crystallizer. 

me Russisch-Ukrainische Zuckerindustrie sett dem Weltkriege (1914-1930). Ewsey 
Kabinovitsch. (Ost-£uropa-Verlags, Berlin). 1930. Price: Rm, 7.60. 
Chapters ; The sugar industry and Russian political economy ; the World Wm 
and the sugar industry ; the agrarian revolution euid the sugar industry; industrial 
organization and its results ; some economical vi ew-points; an d final words. 

riJsjZim, 817. 
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Brevities. 


Petbss Fbooess. —recent advertisement states: **To produce a pound of raw 
sugar for less money the sugar mill operator must simplify prooesses; he must handle 
greater tonnages of cane with his present equipment; he must reduce sugar losses; 
he must reduce the number of man-hours per bag; li^ must eliminate maintcmanoe 
of obsolete equipment; he must lessen the amount paid for miscellaneous material; 
he must out his fuel expenses. All these things which the present economic situation 
demands that he must do, he can do by the use of the Petree Process." 

Kefining by " Sumac ABB." —^This is a British decolorizing carbon which tests 
have shown to have a decolorizing power equal to that of any other carbon on 
the market. A process has been worked out by means of which any raw faoto^ can 
turn out a part of its production as refined granulated for local consumption or 
export. No special plant is required, and reviv&cation is unnecessary. This simple 
refining process has now definitely been established as practicable and economical, 
being in continuous operation in several factory-refineries in different countries. 

Cuban Sugab fob Russia. —^After negotiations extending over several months 
the sale to Russia is announced of about 135,000 tons of Cub^ sugar at 1*56 cents 
per lb. f .o.b. It would appear that the sugar was bought by the Soviet through the 
medium of a London broker and is to be financed under the British Government’s 
export credit scheme. For the transaction some 130,000 tons of refined made from 
Cuban raws were ordered from Messrs. Tate & Lyle, who in consequence have been 
able fully to employ their Greenock and Liverpool factories. According to one Havana 
report, the price ex Cuba was 1*35 cents. 

New Suchar Refinery. —In conjimction with the raw sugar plant of the 
Central Luzon Milling Co., Bamban, Tarlac, P.I., a Suchar refinery, owned by the 
Insular Sugar Refining Co., started up in I>ecember last. Its capacity is 150 tons of 
refined per day. Washing is carried out with two 40 in, Hepworth self-discharging 
centrifugals, electrically driven, and four "Auto" filters are used for the carbon 
filtration and for sweetening off the carbon. Boiling is done in two calandria pans, 
8 ft. 6 in. dia.; and the white sugar is piu*ged in three 40 in. flat-bottom centrifugals. 
Revivification is carried out in the special furnace of the Sugar Process Corporation, 
being thus restored to its full efficiency for re-use in the process. The refinery is 
electrically driven throughout, and its steam requirements can be supplied either by 
excess bagasse from the central, or by oil. J. C. Mahoney is superintendent, 

Caboni Sugar Estates. —The Annual Report of the Caroni Sugar Estates 
(Trinidad) Ltd. for the year ending December last shows that the net profit was only 
£14,572 (agai^t £22,141), which with the balance carried forward from 1928 makes a 
total at credit of Profit and Loss of £39,385. The value of sugar in the world’s 
^rket being now well below the cost of production in every country and the outlook 
for this important industry in the British West Indies ]^ing fraught with uncer¬ 
tainty, the directors are obliged to continue the policy of conserving the financial 
resource of the company ; the above total of £39,385 is therefore carried forward. 
The dividend on the 7 J per cent, preference shares is in arrear from July, 1925, and no 
dividend has yet been paid on the ordinary shares. The 1929 crop constituted a 
record at 12,338 tons ; that for 1930 is unlikely to exceed 9,500 tons owing to adverse 
weather conditions. 

The Maxwell Shbeddeb.—^A ccording to the Java " Molencontrole," lst-16th 
AugiMt, 1929, the present milling plant of the s.f. Poppoh consists of a Maxwell 
crusher-shredder (30 in. x 60 in.) and/o«r mills (32 in. x 72 in.). This installation 
has achieved the best milling result of all factories in Java using conunon imbibition^ 
iwespective of the number and size of units in the milling trains. Its result is better 
than the best obtained by all the factories with crusher and/iee mills ; also better 
that obtained by the only f^tory with six mills, or than that of the only factory with 
crusher and stx mills. This remarkable record was achieved by the use of only 18 
pw c^t. of imbibition applied in the ordinary way. (Conclusion : The Maxwell 
ohredder fixed to any crusher cuts out one mill, irrespective of number of milk in 
ttie tram, filling in Java if gauged by “ lost juice per cent, fibre." This figure for 
Poppoh IS 23 ; the best of all factories with cru sher and five milla ig 24. ^ • 

1 Data from a recent advertisement. 
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Sepabatiok oi* CoABss Particles fbom Fine Powders (b.o,, Kieselouhb). 
G. GaUie and B. D. Porritt.* 0 / the Instimion of the Rubber 

Industry, 1926, 2, 116. 

Even the finest powders are liable to contamination by coarse matter; and, 
though the proportion of this may be small, its effect may be serious, especially if it is 
in the form of “ grit.” Two obvious methods have been used for the detection of 

such coarse matter or grit; (1) to rub a small 
amount with oil between two glass plates (a 
qualitative test only); or to sieve a known quantity 
through a fine mesh, weighing the residue. But 
hand sieving is subject to inaccuracies, since firstly 
wire gauze is far from being a uniform material; 
secondly, the openings tend to become clogged with 
particles; and, thirdly, aggregates are estimated 
as grit, whereas in use they would break down. 
If the aggregates are rubbed down, the result 
largely depends on the individual operating. 
Therefore, some method is demanded which shall 
obviate possibilities of irregular results, and this is 
now provided by the use of the apparatus here 
illustrated. ^ In short the device consists of a metal 
funnel, in the outlet of which is placed a small 
disc (say 25 mm. diam.) of wire gauze of any 
desired mesh, the gauze being actually contained in 
a removable cup. 

A weighed portion of the sample of the powder 
under examination is placed in the funnel, and a 
jet of water directed upon it. Actually (as is seen) 
there are two jets, the high pressure jet and the 
secondary jet, and the procedure in making a test 
is as follows: The material on the funnel is 
thoroughly wetted by a stream of water from the 
secondary supply, this being continued imtil the 
funnel is about half filled with liquid. Then the high pressure jet is slowly turned 
on, and the position of the nozzle under the liquid adjusted in relation to the sieve 
until there is little or no disturbance on the surface and the level of liquid is sinking. 
Now the secondary supply is brought into use to maintain a constant level, and to 
wash down material on the sides. When the residual matter on the disc has been 
thoroughly washed for a definite time, the water is turned off, and the grit washed 
down into the cup, which is removed. Lastly the grit is transferred to an oven, 
dried and weighed. This method hcts been found to satisfy all the requirements 
which it was designed to meet. It enables tests to be carried out quickly, the 
results are constant, and the size of the openings of the miniature sieve can be easily 
checked, either by microscopic examination, or by projection on a screen for direct 
measurement. 

Economioal Running of Multitubulab Boileb Plant. J. E. Blhl, Proceedings 
of the Annual Congress, South African Sugar Technologists^ Association, 1929. 
Recording instruments and careful logging of details is essential; steam fiow 
indicators are necessary to show the work the boilers are doing; steam recording 
charts should be used; CO* and recorders are essential to check the combustion of 
each boiler. It is only with the assistance of such instruments that accurate data 
can be collected as a guide to efficiency. Firing. —Owing to the rigid design of 
multitubular boilers, it is necessary to raise steam very slowly, two to three weeks 

X Thu Review U copyright, and no part of It may be reproduced witiiout permission.— 
Editors. TM,J. , , 

* BIzeetor. Research Assootatlon of British Rubber and Tm JlanufMtur^, London, 
s This method has come largely Into use in different IndustrieBjjeing found to glYe re^ly rei^ 
dudble resnlta. It has been adopted by large refineries in the U.K. as a method tot ocntxoUing the 
amount of ** ** In Ideselguhr. 
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being taken to heat up a battery from deiwi cold. It is a serious loss of heat to 
commence turning on steam half-an-hour before crushing oommenoes, but it is 
absolutely essential to heat up slowly to avoid sudden changes in temperature, 
leaky joints, water-hammer, and perhaps serious damage. About half-an>hour 
before crushing commences the main stop valve of each boiler is ** eased oH its 
seat very slowly to heat up the main steam ranges, commencing of course with the 
boiler having the highest temperature after having ascertained that every steam drain 
is open, Every engine and pump is also heated up, and provision is likewise made to 
heat up the exhaust range. The steam drains must be left open and only shut off 
on e€U 3 h steam range as the units on that particular range are started. The auxiliary 
engines and necessary pumps should all be working before the mill engines are started 
up. It is then unnecessary to run the mills idle for more than a few minutes. If 
possible never use cold feed water, especially when starting up; and there are 
times when it should most certainly receive chemical treatment. Regular water 
feeding is as important as regular filing, and a reliable feed water regulator would 
be a very desirable fitting. 

Draught. —^This is a very diflftoult problem. Each boiler should be regulated by 
means of its damper, the extent being determined from the CO^ anal 3 r 8 is of the fiue 
gases. Fuel permitting, the draught should be kept at almost its maximum, and 
the thickness of fuel maintained by close regulation of feed. To get a good com* 
bustion with 12 to 14 per cent, of CO^ at the boiler damper requires constant care and 
supervision, and the quantity of bagasse to be fixed for each boiler is obviously 
dependent on the size of bagasse and prevailing conditions. Cleaning. —^Methodical 
and proper cleaning of fires is essential for good burning of bagasse, and when so 
doing the dampers should be almost shut to prevent undue cooling and stressing of 
tubes. When using river water, boilers should be blown down normally every 8 
hours, and more frequently when a change of water occurs. In washing out boilers, a 
powerful stream of water from a hose should be used when the boiler is hot, and from 
the top as well as the bottom mazihole. Radiation and condensation losses should be 
reduced to a minimum and steam leaks should be regarded as sources of deliberate 
waste if allowed to remain week after week. Water drops from leaky fianges cause a 
large steam loss ; whilst that due to unlagged steam piping has not generally received 
the attention that it should. General remarks. —It is conducive to economy and 
efficiency to have the boiler-room practice as uniform as possible in all respects. 
Approved routine should be established in the room, and when this is done the w’ork 
will go on almost automatically. A competent person sliould inspect the boilers 
regularly, especially at week-ends when boilers are being washed out. Heat is an 
invisible intangible thing, but its generation costs money. Waste, therefore, should 
not be tolerated. 

Making Plantation White at Centbal Pbovioencia, Cuba. Tiburcio Irazoqtti. 

Proceedings of the Third Annual Conference of the Association of Sugar 

Technologists of Cuba, 1929. 

Central Providencia, Guines, Cuba, has specialized for years past in meeting 
tlie needs of the Havana market by delivering consumption sugars of high quality 
for use by the confectionery, fruit preserving, and soft drink industries, and to a 
lesser degree for direct consumption. But of late in place of a refined grade it has 
been turning out “ extra turbinated, of quite a white colour,’* and polarizing 99*7% 
this being made in the following manner ; Limed juice after passing through heaters is 
raised to boiling point in defecators, left to settle for an hour, and evaporated in a 
quintuple in the usual way. A small copper vacuum pan is used for producing the 
crystals serving as pied-de^cuite for the difierent strikes. It is charged with evapora¬ 
tor syrup, and a few moments before crystallization sodium hydrosulphite solution is 
^ded. Three calandria pans are used for producing the turbinated sugar strikes 
from th^B pied-de^mUe, being boUed to 92^ Brix. Hero again, a few minutes before 
closmg the steam valves, sodium hydrosulphite is drawn in at the rate of 1 kilo per 
20 toM of massecuite, this producing a remarkable decolorizing effect. Strikes are 
emptied into a closed crystaUizer feeding the centrifugals, where the crystals are 
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washed to dryness with superheated steam, and finally washed with blue solution. 
Sugar thus obtained amounts to 40 per cent, of the total production, the remainder 
being raw of 96*6 to 97®. Green and wash syrups coming from the turbinated sugar 
strikes have purities of 65 to 70°, and have a slightly acid reaction as the result of the 
addition of the hydrosulphite, so before drawing them into the second strikes they 
are diluted to 28® B4., and neutralized with carbonate of soda. At the Central Pro- 
videnoia liming tanks, defecators, supply tanks crystaUizers, etc., are enamelled to 
avoid contact as far as possible with iron. 

Vabzous Sfbcial Pieces of Factoby Equipment (Mitchell Scbeen, Hummeb 
S oBBBN, Maoebation Bath, Oliveb Filter, Meineokb Chute). Pro¬ 
ceedings of the Annual Congress of the South African Sugar Technologists' 
Association. 

Mitchell Screen. —It is an electrically vibrating screen driven by a motor to suit 
customers* requirements, its vibrations being 60 per sec. in a circular movement of 
about in. in diam. It has a rated capacity of 500 gall, per min., and requires 
about f H.P. The results of a trial at Central Hormiguero, Cuba, were so satis¬ 
factory that three more installations were ordered for the following crop. At first an 
SO-mesh screen was used, but later a 60 and finally a 40 was used, the material being 
phosphor-bronze. When the screen had become clogged edter 9-10 days, it was 
immersed in 1 per cent, potash for 15 hours, being after washing ready for use again. 
Hummer Screen. —It is recognized that by straining the juice much more efficiently 
than is possible by the usual '^cush-cush ** straining apparatus a large amount of 
substance can be removed that otherwise might interfere with filtration and might 
also afiect the recovery of sugar. This can be done by the Vibrating Screen, a 
rival of the Peck strainer. It is already in use with excellent results in different 
sugar producing countries, including Natal and Zululand. Maceration Bath .— 
This is an innovation in Natal, having been adopted by the Natal Estates, Ltd., 
though long in use in Australia. Chief factors in its operation are : time, heat and 
total immersion in a large percentage of maceration water. It has been used at 
Mt. Edgecombe between the 4th and 5th mills, and has in conjunction with the 5th 
mill increased the extraction at that estate from 90 to 94 per cent. 

Oliver Filter. —^Mr. Vioeb, of Tinley Manor, Natal, where this filter has been in 
operation, reports that, though not in a position to compare its costs against those of 
the plate-cmd-frame, it ccm safely be said that a substantial saving in labour and filter- 
cloths is obtained, besides which an increased recover^' of sugar resiilts. There are 
a great number of advantages in this continuous filter, the most important being its 
“ fool-proof *’ operation. Its efficiency is almost entirely free from the personal 
equation of the workman, who has nothing to do with the time of filtration, with the 
extent of the wasliing cycle, or with the pressure during transference of liquors, the 
universal valve doing everything for him automatically. Labour saving, or better 
labour productivity, is here practically a maximum, and a battery of machines can 
be attended by one man only for the discharge of immense tonnages. Weak points 
relating to this filter are firstly the greater water content of the cake discharged, viz. 
about 70 against 60 per cent, in the plate-and-framo-press (the respective sucrose 
contents being 2*6 and 5*8 per cent.). Secondly, there is the flat grinding valve, 
corrosion and erosion making the use of ground disc valves poor practice at the best. 
Meinecke Chute, —^Mr. Hebbison, diief Engineer at Central Verulam, reported that 
one was installed between his third and fourth mills and was in operation for three 
weeks with fair results. Results were not perfect, the main trouble being that the 
chute would not feed the following mill regularly. There was a tendency to break up 
the blanket into lumps of various sizes which caused the mill to slip and choke. 
Naturally, as results were not satisfactory, the chute was taken out and the slat 
carrier was installed. His personal opinion is that the Meinecke would work well with 
mills of short centres and soft canes of low fibre percentage. But with a hard cane of 
high fibre, such as ITba, a well designed scraper type intermediate carrier will take 
soma beating. 
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Valttib 07 StTBFAOB Tenszon Dstbbminatzons. K* Sandera and R. Sigmund. 
ZeUach, Zuckerind, Czechoalov,, 1930, 54, No. 29, 317-323. Determinations of the s.t. 
of beet factory and refinery products lead the authors to conclude that the colloids 
in certain very pure solutions may correspond with the s.t.; but that this is only so 
under entirely identical ideal conditions. Thus, the presence of insignificant traces 
of fat (even ten-thousandths of a per cent.), such as are frequently present in beet 
factory juices, completely vitiate the results.— ^Ultba-Violet Rays fob the 
Examination of Suoab. Anon. Oentr, Zuckerind., 1930, 38, No. 17, 484-485. 
During recent years so-called fluorescence analysis has developed considerably, and 
the significcmco in examining sugars by ultra-violet light has been studied by H. 
Lxtnden.^ By mixing sugars with impurities in varying amount, it is possible to 
construct a fluorescence scale which is well suited for judging the quality of sugars. 
Variations corresponding to 0*001 per cent, of ash may thus be detected. The difier- 
ence between refined and beet white sugars (containing 0*05 per cent, of ash) is very 
marked. Extremely small amounts of colouring matter in solutions of white sugars 
can thus be shown up. An apparatus equipped with suitable ray filters is here 
described, the cost of which is relatively moderate.— ^Liquid Suoab : Handlxnq 
AND Stobing. Anon. Lec^lets 2, 3 and 4, issued by Lambom ds Co., Inc., New York. 
A few more details of the advantages to confectioners, jam manufacturers, and others, 
of buying sugar from the refiner in the form of heavy liquor.* Ordinary dry sugar 
must be moved byhand labour from the storage room to the required point in the plant, 
often on an upper floor. But liquid sugar is delivered by tank wagons from which it 
is pumped to suitable tanks in the plant, from which tanks it flows by gravity to the 
spot required. On turning on a valve, the sugar is immediately at hand without 
extra handling, as in the case of ordinary dry sugar. Regarding storage, liquid 
sugar can be contained in a tank placed in a part of the building otherwise waste 
space.— ^Detebmination of Suoab in Bagasse in Java. E. T. Weitly* Pro- 
ceedings of the lih Annual ConvenUon of the Philippine Sttgar Association, 1929. 
Following his ** Annual Synopsis of Philippine Mill Data.’* already reported,* Mr. 
Westly made the following remarks : In general, the methods of laboratory control 
in vogue in Java are excellent and the Dutch are no doubt very up-to-date in their 
methods of control. However, I do think that the method determining the polari¬ 
zation of the bagasse probably results in too low a flgure and hence the actual ex¬ 
traction obtained in Java is probably somewhat less than their reported flgure. The 
practice in vogue in Java is to take one kilo of bagasse in ten litres of water. This 
mixture is boiled for one hour in a closed vessel with a condenser on top. No 
sodium carbonate is added to the mixture. I think this method of digesting the 
bagasse very likely results in too low a figure for polarization.**— ^History of Vacuum 
Dbyino. E. Passburg. Chem. Fabr., 1930, 93-95. An interesting review by an 
achnowledged authority on this subject. He mentions that the first vacuum dryer 
was an experimental one erected in 1881 in St. Petersburg for drying sugar contaming 
3-4 per cent, of water, after which the author applied apparatus on this principle to 
the products of different chemical industries.— Repobt on Chemical Methods fob 
Reducing Sugars. R. P. Jackson. Journal of the A.O.A.C., 1930, 13, No. 2, 
197-201. Munson and Walker in their well-known method omitted giving the 
copper equivalents for levulose. In preliminary experiments made by the author 
to supply these, it was apparent that the reducing ratio is a function of the con¬ 
centration of sugar. If it is assumed that the reducing power of a sugar mixture is an 
additive property of the constituents, the ratios of invert sugar to dextrose can be 
extrapolated to those of levulose to dextrose. But a comparison of those extra¬ 
polated with the experimental ratios reveals a serious discrepancy. Either the rule 
of mixtures is inaccurate, or some error exists in the experimental data. Such error 
may occur either in the present data for levulose, or in Munson Walker’s 
values for invert sugar. It is the purpose of the author to conduct further tests 
using pure levulose to seek the source of this discrepancy. J P O 


1 1926, 614. 2 1980, 164. « 1930, 214. 
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UNITED STATES. 

Sbpabation op Finkly Dividbd Solids from Liquids (Juiob Clabifioation). 

John W. Wickes, of Tongaat, Natal. 1,754,870. April 15th, 19S0. 

Apparatus for the separation of finely divided solids from liquids comprises a 
tank containing a plurality of super^sed bells, the skirts of which are spaced apart, 
the central portion of each bell being provided with an opening so as to permit 
of the radial outwwd flow of the liquid introduced into the tank toward the wall 
thereof, thus producing a parallel flow of the deposited matter and of the clear liquid. 
An object *of the present invention is to provide the sepeuation of flnely divided 
solids from liquids in a more efficient manner than heretofore, whilst minimizing the 

possibility of the solids and clear 
liquid mixing ; and further to 
provide an apparatus in which 
the flow of raw liquid is in a 
direction opposite to that of the 
flow of the clear liquid to zones 
from which the said clear liquid 
may be tapped to the exterior 
of the apparatus. Raw liquid 
may be introduced to the vat 
or tank through the opening 47 
or through an opening provided 
in the wall of the tank or through 
on opening provided in the 
cover adjacent to the waU of 
the tank. In the figure as¬ 
suming that raw liquid is 
introduced through the opening 
47, such raw liquid if the tank 
be empty strikes against the 
top of the uppermost bell and 
is deflected therefrom through 
tlie central depending annuli to the bottom of the tank or vat. Assuming, 
however, that the tank is partly filled with raw liquid, and that it be desired 
to admit further liquid through the opening 47, the additional raw liquid 
on striking the surface of the liquid already in the vat being of greater specific gravity 
would tend to collect towiuds the centre of the tank and the inwardly inclined tops 
of the bells would facilitate this tendency and the additional raw liquid would there¬ 
fore tend to pass downwardly through the central annuli to the bottom of the tank or 
vat. The sweep mechanism is intended to sweep the sediment towards the central 
depending annuli so that the raw liquid will tend to gravitate by reason of its greater 
specific gravity towards the bottom of the tank through the central depending annuli. 
As such raw liquid is more or less satmated with solids in suspension, such solids 
therefore will tend to form a continuous column centrally through the superposed 
bells. If, however, the raw liquid be delivered peripherally of the vat, then the 
continuous column tends to form between the skirts of the bells and the wall of the 
tank. 

By means of the construction of apparatus as hereinbefore described, a 
continuous column of sediment may be obtained, the weight of which aids in its con¬ 
solidation. Further, it permits of the sediment from the various settling areas 
being conveyed to the bottom of the vat by passages which are separate and distinct 
from those through which the r aw material enters the underside of a bell or the under- 

' Copies of spedfloatioiui of patents with their diawlngB can be obtained on appUcation to the 
following— Kingdom : Patrat Offloe, Sales Branch, 26, Southampton Buildings, Chancery 
Lane, London, W.0.2 brice Is. ea<di). Abstracts of BniM Kingdom patents marked in our Bevlew 
with a star (*> are reproduced from the llMralted Offfoial Journal (Pufenfs), with the permission of 
the OontroUer of H.m. Stationery Office, London. Sometimes only the drawing or drawings are 
w reproduced. United Statm: Commissioner of Patents, WMffiffigton. D.C. (pi^ 10 cents ea<^, 
frtmee : LTmprimerie Nationals, 87, rue TieiUe, du Temple, Paris. Qemmiif : Patentaint» Berlin, 
Oermany. 
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sides of the bells, and the continuous column of sediment assists by reason of its oum 
weight and head in the production of a heavy precipitate in the bottom sediment- 
receiving chamber. Apparatus in accordance with the present invention provides 
for a considerable head of precipitate with a comparatively small amount of i^iment 
in storage, and the use of bell-settling areas for the collection of the clear liquid gives 
protection in the clear liquid zones from disturbing currents. The bell-type of 
collector provides a quiescent zone in which the clear liquid is secured free from any 
disturbing currents that might be caused in the main body of the vat or tank by the 
incoming raw material. The bell-type of apparatus allows of the scrapers or sweepers 
being designed if so desired to over-run the top edges of the bells both centrally and 
peripherally, thereby permitting of the surfaces of the bell tops being kept clean. 
The amoimt of clear liquid abstracted from each bell may be controlled or regulated 
in many well known ways such as by means of valves or by adjustable weir overflows 
from the vcu’ious supply pipes to a common receiving tank. Claim : The herein 
described method of separating finely divided solids from liquids which consists in 
introducing liquid carrying solids in suspension into the upper part of a chamber, 
constraining the said liquid to flow vertically downward through a plurality of 
chambers superposed therein, withdrawing clear liquid from the highest zone of the 
supei^osed chambers, thereby causing a slow movement of the clear liquid towards 
the said highest zones and discharging sediment which has settled on the tops of the 
superposed chambers in a direction to promote the slow movement of the dear 
liquid drawn from the said highest zones. 


Defecation of Jitice (Cane o» Beet). Arthur W. Bull (assignor to The Dorr Co., 
of New York). 1,762,781. AprU 1st, 1930. 

In the ordinary defecation operation by lime the solids formed chemically, 
together with albumin coagulated by the heat, tend to form large floes wliich settle 
promptly and rapidly, thereby removing readily from the juice a great majority of 
the settlable solids. However, the very rapidity with which the floes settle tends to 
leave in suspension a residuum of fine solids which are too disperse to form floes, and 
which therefore settle quite slowly. This condition requires the use of settling tanks 
of sufficient size to remove the finer solids, or else demands additional filtration or 
other special treatment. The general object of this invention is to control the 
sedimentation process in such a way that substantially all of the settlable solids 
will be aggregated into floes, and will be removed with corresponding rapidity by the 
settlement of the floes. This is accomplished by employing carefully regulated agita¬ 
tion which will be sufficient to prevent the settling of the floes to any great extent; 
since it has been found that for some reason as yet unknown, after the floes have been 
broken up it is impossible to reproduce them of the same size as those originally 
formed. By maintaining an even distribution of the forming floes throughout the 
juice all of the fine solids have an opportunity to attach themselves to the floes; and 
after a sufficient period of agitation the juice is run into a settling tank where the 
floes settle out rapidly, having a clear supernatant juice. It should be noted that while 
the agitation of the juice with reagents for defecating purposes is not new, such agita¬ 
tion heretofore has been carried on simply for the purpose of assuring complete mixing 
of the reagent with the juice, without considering the efleot on floe formation. Such 
mixing would therefore be inadequate to produce the substantially complete accumu¬ 
lation of the solids in floes of maximum size, according to the present invention. 
The apparatus comprises a settling tank divided by transverse trays into a plurality 
of suf^rposed settling compartments each provided with overflow or decantation 
pi^s l^^^g iffiet sections and outlet section passing through the walls of tank and 
ov^ow box in well known manner a« employed in the standard Dorr clarifier. 
The sol^ ^ttlmg on each tray and on the bottom of the tank may be propelled to 
^ ^ revolving rake arms. The solid, settling in the bottom compartment 

t^ugh the cent^ discharge opening through pipe connecting with a 
comprising the juice with defecating agents may be 
apparatus. «»d pmfembly is mounted 
direoUy on the top of the uppermost oompartment. The feed is introduced through 
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a suitable pipe and the scum launder extends radially across the agitator with its 
edge just above the liquid level in the agitation compartment and passing through 
a wall for discharge of scum and floating matter. Means may be provided for 
returning to the feed a portion of the settled solids or mud. Claim 2 : In a process of 
manufactturing sugar in which the sugar-beeuing jtiice is treated to precipitate impuri- 
ties, the stop which comprises the continuous preparation of the treated juice for 
sedimentation by agitating a continuously flowing stream of juice during a detention 
period between the influx and the discharge of the juice sufficient to obtain substan¬ 
tially complete floculation in the effluent and at a rate adequate to maintain a sub¬ 
stantially uniform suspension of all floes in all portions of the juice which have been 
subjected to the agitation for substantially the same period of time, but insufficient to 
prevent the formation and maintenance of floes of substantially maximum size in 
any part of the juice undergoing continuous agitation. 


Boneblack. Edouard Urbain (assignor to the Urbain Corporation, a Corporation 
of Delaware). 1,755,166. April 15th, 1930. A process of producing boneblack of 
great decolorizing power comprises the steps of treating pieces of bone with acid 
under conditions adapted to remove calcium carbonate from such pieces without 
causing them to disintegrate, and thorafter calcining the residue of such pieces.— 
Glutaminic Acid. Karl Bromig (assignor to Deutsche Gold & Silber Scheideanstalt, 
vorm. Roessler, of Frankfort-on-the-Main. Germany). 1,755,683. April 22nd, 1930. 
A process for preparation of glutaminic acid from sugar residues comprises treating 
the starting material with hot concentrated hydrochloric acid, separating the hot 
solution from any deposited solids, cooling and again removing deposit^ solids, 
concentrating the solution, cooling to low temperature and saturating with hydro¬ 
chloric acid gas whereby glutaminic acid hydrochloride separates out on standing.— 
Clabification Process. Arthur W. Bull (assignor to The Dorr Co., of New York). 
1,755,165. April 22nd, 1930. The method of treating beet juice in the manufac¬ 
ture of sugar which comprises mixing raw juice with carbonated juice is claimed.— 
Beet Blocker. Hesiquio Becerra, of Cheyenne, Wyo, U.S.A. 1,755,861. April 
22nd, 1930. An agricultural machine comprises a rectangular frame, an extension 
laterally projecting from one side thereof, supporting wheels for said frame and 
extension respectively, cross bars included in said frame, bearings carried by said 
cross bars, a plurality of shafts of different lengths mounted on some of said bearings 
and having their forward ends arranged in horizontal stepped relation with respect to 
each other, shafts journalled in the remaining bearings and in parallelism with the 
shafts first mentioned, moans for driving the last mentioned shafts from the driving 
wheels of the frame, means for driving the first mentioned shafts from the other shafts, 
means for varying the speed of the last mentioned shafts, discs secured on the last 
mentioned shafts and on the ends thereof that are disposed in horizontal stepped 
relation with respect to each other, adjustable crank means ccuried by said sides, 
arms pivotally secured to the adjustable eremk means, depending means pivotally 
secured to said arms, and hoe shovels adjustably connected to said arms.— Cane 
Cutter. Masaichi Sasaki, of Lihue, T.H. 1,766,664. April 29th, 1930. A 
crawling cane attachment of the class described includes in combination, a frame 
structure for attaf^hmont to a tractor, a transverse bar, means for attaching the bar 
to the frame structure, a transverse shaft, means for journalling the transverse shaft 
to the frame structiue in front of the bar, a plurality of pairs of bars rockable on the 
shaft and having elongated loop members receiving tlie transverse bar, the forward 
ends of each pair of bars having spaced parallel extensions, a chain and sprocket 
mechanism between each pair of extensions, sprockets of the mechanism being flixed 
to the shaft, knives projecting from the cheun.— ^Bbbt Topper. Carl A. J. Andersen, 
of Salt Lake City, Utah. 1,762,286. April 1st, 1930. Claim is made for a beet 
topper comprising a wheel-supported frame, an axle on which the reeur portion of said 
frame is supported, a sprocket wheel sociired on said axle, vertical standards secured 
to the front portion of said frame, a shaft journalled in said vertical standards, a 
sprocket wheel carried on said shaft, a sprocket chain carried on said sprocket 
wheel, a belt tightener frame supported on said standards, a shaft journalled in said 
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tightener frame, and movable in arc-shaped slots cut in said vertical standards, 
means to impart motion from the first-mentioned shaft to the last-mentioned shaft, 
slotted standards secured to said frame, a shaft journalled near the rear portion of the 
said frame €wid adapted to move vertically in said slots, topper beam through which 
the last-mentioned shaft is passed, and which shaft and beam move vertically up and 
down, springs to control the movement of said beam, a topping blade secured on the 
lower end of said beam, spaced apart sprocket wheels carried on said last-mentioned 
shaft, a pair of spaced apart sprocket wheels carried on the shaft which is in said 
tightener frame, spaced apart foliage chains over said last-mentioned pairs of 
sprocket wheels to impart rotation thereto, said chains having blades secured thereto 
having teeth on the outer side thereof, and means to raise and lower said beam. 


UNITED KINGDOM. 

Film Evapokator.* Chemitche FabriK J, Beliak, of Vienna, Austria (communicated 
by H. Wade, London). 320,610. December 14th, 1928. 

In evaporators of the type in which the liquid to be evaporated or concentrated 
trickles down over steam-heated tubes, the total heating surface of the tubes decreases 
in successive horizontal rows of tubes or in successive groups of such rows from the 
highest row downwards. A multiple effect evaporator comprises throe similar 

elements 1, 2 and 3. In each 
element the number of tubes in 
each horizontal row decreases 
from four at the top to two 
and then to one at the bottom. 
Liquid to be evaporated is fed 
on to tu>>es 6 from feeding 
devices consisting of pipes 28 
provided each with a longitu¬ 
dinal slot into which a bar 30 
of wedge-shaped section can be 
moved, to adjust the flow. The 
liquid dripping off tho tubes 
is caught by trays 26 and 
conducted on to tho next 
group of tubes, from which 
trays 26 or 16' conduct in 
to the last group of tubes. 
The concentrated liquid passes 
by a duct 43 to a receptacle 44. 
Steam is supplied to all the tubes of the first element in parallel by a supply 
pipe 39, conoununicating with chambers 27 ; after passing though the tubes the air 
and residual steam is removed from the chambers 38 by a suction duct. The steam 
produced in the first evaporating element })a88es through the tubes of the second 
element, and so on, in the known manner. The evaporating chamber of the third 
element is connected to a condenser by a pipe 42. Each heating tube 6 is provided 
with a throttle valve 18 at the steam entry, and with outlets 20, 21, for air and con¬ 
densate respectively at the other end. Claim 1 : Evaporator with steam heated tubes 
on which the liquid to be concentrated is drizzling, characterized by the feature, 
that the total heating surface of the tubes decreases in successive horizontal rows of 
tubes or in successive groups of such rows from the highest row downward. (2) 
Evaporator as sot forth in Claim 1, characterized by the feature that horizontal tube 
rows of equal numbers of tubes are united in groups and that the number of tubes in 
the horizontal rows of the single groups decreases from top to bottom. [It is stated 
for this evaporator that it is specially suited for use in the sugar industry ; and that it 
can show efficiency figures especially in respect of steam consumptioti more favour¬ 
able than other types of apparatus. Its cost of construction is stated to bo lower 
than for the standard type at present mostly in use.] 



388 












Patentji. 


Filtbb 70B Colloid Liquids* Marius G. W. Hummeliiick, of Vlaardingen, Holland. 

201,810. December, 1926. 

The present invention principaUy consists of a process for purifying liquids 
which contain colloids or coarser dispersions or the like by means of filtration 
characterized by the feature that the liquid to be filtered is passed through a filter 
cloth or wire mesh, the pores of which are wide compared with the size of the colloidal, 
emulsified or suspended particles, the fiow of the liquid being regulated in such a way 
that the liquid passes into and through the filtering layer with a velocity not exceeding 
1*8 meters per hour and so that the deposit of impurities is not disturbed by the move¬ 
ment of the liquid. In order to distinguish this method of filtration from 
ordinary filtration it will bo referred to herein as physical filtration. The invention 
is based on the surprising discovery, that the impurities in the said liquids may very 
nearly completely be deposited on the filtering material by leading these liquids 
through the pores or meshes of a thin layer of filtering material under special cir¬ 
cumstances which are now described hereinafter. The principal conditions, 
which should be fulfilled in order to attain the purpose of the invention are : (1) That 
the liquid to be purified is passed quietly through and along the filtering surface. 
(2) That the size of the pores is adapted to the size of the particles which it is desired 
to pass into the filtrate. Such constructions may be realised in many ways. Princi¬ 
pally speaking a filtering apparatus in which the above conditions are fulfilled com¬ 
prises a container, one part of which acts as a receptcwle for the liquid to be filtered 
and to which the liquid is supplied from outside, another part of the said container 
being provided with suitable horizontal or vertical filtering elements which discharge 
the purified liquid outside the said receptacle. It should be understood, that the 
discharge-tubes or other similar device may be positioned either at the top or at the 
bottom of the said container or of the part containing the filtering elements. Claim 
is : A process for removing impurities from colloidal liquids, emulsions or suspensions 
by means of filtration, characterized by the feature that the liq\iid to be filtered is 
passed through a filter-cloth or wire mesh, the pores of which are wide compared with 
the size of the colloidal, emulsified or suspended articles, the flow of the liquid being 
regulated in such a way that the liquid passes into and through the filtering layer with 
a velocity which does not exceed 1*8 metres per hour and so that the deposit of im¬ 
purities is not disturbed by the movement of the liquid. 

Evafobatob. Chemische Fabrik J. Beliak. 326,510. December 14th, 1928. 
This specification relates to evaporators of the type in which the liquid to be 
evaporated or concentrated trickles down over steam-heated tubes, the total heating 
surface of the tubes decreases in successive horizontal rows of tubes or in successive 
groups of such rows from the liighest row downwards.— Beet Toppbb. W. T. Cook, 
of Yaxley, Peterborough. 326,639. February 20th, 1929. An auxiliary frame 
carrying an angularly disposed rotary cutter and a positioning roller is secured at its 
pofiw end by a pivot to the main frame from which its forward end is supported by a 
spring and slotted links. The roller as it rides over the beets lifts the auxiliary frame 
and thus positions the knife for the cut. A plate deflects the cut tops to the side of 
the machine.— Synthesis of Suoabs. J. Y. Johnson (I. G. Farbenindustrie A.-G., 
of Frankfort-on-Main). 327,193. December 3rd, 1928. Formaldehyde, or a polymer 
thereof, is heated with a catalyst in the presence of a mono- or polyhydric alcohol 
miscible with water. The sugar is obtained in the form of a clear syrup by separating 
the catalyst and evaporating the solvent. An example is given in which equal parts 
by weight of a 30 per cent, aqueous solution of formaldehyde and methyl alcohol are 
boiled for 10 hours in the presence of lead oxide as catalyst. In further examples, 
triox 3 anethylene is condensed, in the presence of glycerol and lead oxide, and formal¬ 
dehyde is condensed in the presence of methyl alcohol and lime. Tine sug^ obtained 
may be subjected to a oatal 3 rtic reduction for the production of polyhydric alcohote ; 
in an example, the sugar is diluted to a 10 per cent, aqueous solution and treated with 
hydrogen in the presence of a platinum catalyst. The product contains considerable 
quantities of glycerol besides other polyhydric alcohols. (Specifications 309,200 
and 311,788 are referred to).---WBAPFiNa Cube Sugab. G. Fairrie, A, Fairrie and 
Fairrie & Co., Ltd., of Liverpool. .328,446. April 30th, 1929. Relates to a method 
of vnrapping lumps of sugar so as to form an elongated packet with a projecting tab. 
(Specification 199,176 is referred to). 


389 




United Kingdom. 


mPOBTS AIJT) EXPORTS OF StTGAB. 
IMPORTS. 


Umbefinbd Suoabs. 

Poland . 

Germany . 

Netherlands. 

Czecho-Slovakia . 

Java . 

Philippine Islands . 

Cuba. 

Dutch Guiana. 

Hayti and San Domingo. 

Mexico . 

Peru . 

Brazil . 

Union of South Africa. 

Mauritius . 

Australia . 

Straits Settlements . 

British West Indies, British 
Guiana & British Honduras 
Other Countries . 

OKS Mon 

1 JUNI 

1029. 

Tods. 

4,076 

; 4,838 

1 

.... 

60,380 

32,200 

2,562 

292 

4,488 

28,170 

1,042 

TH BNniNO 
30TH. 

1980. 

Tods. 

9,330 

11,983 

102,024 

22,966 

3,486 

3,846 

728 

768 

1 

.... 

18,149 

3,607 

SIX Mont 
June 

1929. 

Tods. 

38.667 

26,889 

16,690 

79,112 

284,714 

126,899 

66,7 i 9 
11,627 
17,686 
166,810 
96,884 

64,011 

17,824 

SS ENDING 

80th. 

1930. 

Tods. 

24,436 

37,641 

*508 

2 

278,200 

160,306 

42*307 

40,290 

16,407 

79,446 

69,727 

52,912 

27,921 

Total Raw Sugars . 

144,037 

177,468 

1,012,430 

819,002 

Refined Suqabs. 





Poland . 

.... 

.... 

.... 

.... 

Germany . 

340 

383 

469 

798 

Netherlands .. 

083 

901 

8,960 

5,223 

Belgium . 

134 

127 

686 

463 

France . 

.... 

* •.» 

.... 

• • s • 

Czecho-Slovakia . 

2,836 , 

4.840 

13,911 

16,862 

Java . 

.... 

.... 

. • • • 

• • •. 

United States of America .... 

929 

1,278 

4,477 

6,496 

Canada . 

.... 

1 

7 

2 

Other Countries . 

39 

1 j 

65 

484 

Total Refined Sugars . 

5,261 

7.591 i 

28,564 

28,317 

( Foreign . 

17,232 

13,057 j 

102,468 

143,867 

Moiasses ^ . 

9,166 

4,146 j 

32,364 

12,963 

Total Imports . 175,695 1 

EXPORTS. 

202,261 1 

1,175,816 

1^004,139 

Bbitish Refined Suoabs. 

Toss. 

Tods. 

ToD!s. 

Tods. 

Denmark .. 

Ill 

62 

596 

307 

Netherlands . 

.... 

• « • 

1 

.... 

Irish Free State . 

3,866 

3,620 

24,202 

21,213 

Channel Islands . 

71 

40 

524 

924 

British West Africta . 

137 

121 

1,378 

967 

Canada . 


.... 



Other Countries . 

1,7«1 

8,904 

65,397 

79,863 


6,946 

12,747 

92,096 

103,264 

FoBEION & COLONIAX SuOABS. 

Refined and Candy. 

166 

309 

825 

1,309 

Unrefined. 

191 

44 

432 

330 

Various Mixed in Bond ........ 

r T t T 

.... 



Molasses. 

672 

66 

6,492 

*668 

Total Exports . 

6,864 

13,165 1 

98,845 1 

105,461 


300 

















































United States. 

(WiUeU db Gray,) 


(Total of 2,240 lbs.) 

1930. 

Tons. 

1929. 

Tons. 

TotfU Receipts, Jan. 1st to Juno 28th . 

1,306,176 

2,089,236 

Deliveries „ „ . 

1,554,835 

1,797,947 

Meltings by Refiners „ „ . 

1,474,357 

1,579,400 

Exports of Refined „ „ . 

19,300 

61,000 

Importers* Stocks, June 28th. 

188,612 

389,620 

Total Stocks, June 28th . 

428,684 

672,791 


1929. 

1928. 

Total Consumption for twelve months . 

5,810,980 

5,542,636 




Statement op Exports and Stocks of Sugar, at May 31st. 


(Tons of 2,240 lbs.) 

Exports . 

Stocks . 

1928. 

Tons. 

.. 1,610,606 . 

.. 1,270,621 . 

1929. 

Tons. 

. 2,446,303 .. 

. 1,439.050 .. 

1980. 

Tons. 

981,266 

1,701,274 

Local Consumption. 

2,881,227 . 

41,924 . 

. 3,884,363 .. 

31,181 .. 

2,682,540 

26,411 

Receipts at Ports to May 31st 

.. 2,923,151 . 

. 3,916,534 .. 

2,708,951 

Habana, May 31 Af, 1930. 


J. Guma.- 

—L. Mejer 


United Kingdom. 

Statement op Imports, Exports, and Consumption op Foreign Sugar por 
Six Months ending June 30th, 1928, 1929, and 1030. 


2,197 



IMIHIRTS. 



Exports (Foreign). 


1928. 

1929. 

1930. 


1928. 

1929. 


Tons. 

Tons, 

Tons. 


Tons. 

Tons. 

Refined ., 

169,016 . 

28,664 , 

28,817 

Refined ... 

443 . 

825 

Raw ..., 

876,900 . 

. 1,012,4.30 . 

. 819,002 

Raw . 

459 . 

432 

Molasses.. 

. 119,182 . 

. 134,822 . 

. 156,820 

Molasses ... 

3,415 . 

. 5,492 


1,165,698 

1,175,816 

1,004,139 


4,317 

6,749 


Refined . 

•lledned (in Bond) in the Unlt-ed Kingdom 
tBaw . 


Total of Sugar . 

Molasses. 

Molasses, manufactured (in Bond) In Unlt^Jd Kingdom 


rioMB Consumption op imi»ortkd sugar. 


1928. 1929. 1930. 

Tons. I’ons. Tons. 

100,661 .. 28,818 .. 26,079 

325,400 .. 360 .. 707 

351,61K) .. 995,940 .. 925,523 


8.37,561 .. 1,025,119 .. 952,309 

3,361 .. 5,096 .. 3,958 

81,068 .. 1 .. 6 


871,970 1,030,216 966,273 


Stocks in Bond in the customs Warehouses or entered to be warehoused 

AT June 30th. 


Stoufaotured from Home Grown Beet 

Eeflned in Bond . 

Foreign Refined . 

„ Unrefined. 


1928. 

1929. 

1930. 

Tons. 

Tons. 

Tons. 

14,800 .. 

15,350 .. 

15,500 

31,700 .. 

8,860 .. 

1,450 

80,050 .. 

10,400 .. 

7,800 

236,750 ,. 

122,900 .. 

160,000 

812,800 

157,000 

184,760 


• The quantities here shown are exclusive of the deliveries of refined sugar which has been pro¬ 
duced from duty-paid sugar returned to refineries to be again refined. Sugar refineries ceased working 
In Bond as from &th April, 1928. 

t The quantities hero shown include 109,670 tons entered for refining In refineries in the month 
ended 80th June, 1980, and 871,179 tons in the six months ended 30th June, 1030. 


m 




















United Kingdom Monthly Sugar Report. 


Our last report was dated 10th June, 1930. 

The trade depression that is passing over the world at the present moment has 
not left sugar alone, and has added to the already diihcult position of the article. 

Prices have been depressed throughout the period under review and fresh low 
levels have been established for all classes of sugar. The price of Raws fell in New 
York to 1*25 and Cubans were heavy sellers on the New York Exchange, which has 
fallen about 20 points. 

The rumours concerning a Conference between European countries and Cuba 
and Java have so far not materialized. 

Russia has bought a further 50,000 tons, hut this time direct from Cuba to Odessa 
and not via the British Refiners. 

The Terminal Markets in London have been flat and the whole market is 9d, 
to lOjd. lower since our last report. The August liquidation has been in full swing 
for the past few weeks and this month fell from 6s. 3d. to Ss. 4 Jd. Largo quantities 
of Mauritius were hedged on December and this month fell from 6s. 8Jd. to 5s. 9fd. 
March fell in sympathy from 7s. 9d. to 6s. 9}d. and May from Ss. to 7s. 1 Jd. The latest 
prices are :— 

AtrOtrST DKCBMBER MARCH MAY 

Raw . 6s. 4Jd. .. 6s. 9d. .. 6s. 10Jd. .. 7s. 1 Jd. 

White . 8a. 1 Jd. .. Ss. 6fd. .. — .. — 

The trade have not been very much interested and there has been little change 
in price in Refiners and Home Grown Factories. The Refiners advanced their price 
by 3d. on the 16th June and since then there has been no change. The latest prices 
are, London Granulated 21s. 7Jd., No. 1 Cubes, 26s. 3d. 

Business in Raws has not been so active and the Refiners have only bought 
sparingly. July Cubans sold from 6s. 9d. to 6s. 4Jd. and a parcel afloat sold at 
6 s. 3d., whilst October shipments sold at 6s, 8Jd to Os. 6d, c.i.f. 

There is no fresh news from Europe except that it is reported that the weather is 
too dry in Poland and Czecho-Slovakia, but other countries appear to have had 
sufficient rain. 

The Cuban crop appears to have finished with a production of 4,670,000 tons 
and the stock in the island to-day is slightly under 3,000,000 tons. 

21, Mincing Lane, Arthur B. Hodguj, 

London, E.C.3. Sugar Merchants and Brokers. 

9th July, 1930. 
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Notes and Comments. 

The Outlook. 

There is no change in the general depression. To quote a leading 
authority, Messrs. Czarnikow, “the tone of the markets has been so 
demoralized that it is impossible to foretell events from day to day. It 
becomes more and more evident, however, that discouraging as the outlook is, 
the statistical position is now no longer the controlling factor in the trend 
of prices, and it would certainly seem reasonable to assert that the present 
level cannot be justified by any logical argument and that prices have become 
a prey to the acute depression into which the commodity has fallen.” A 
price of a little more than one halfpenny per lb., f.o.b. cannot persist in¬ 
definitely, but the price factor is not alone sufficient to bring about a return 
of confidence. For that we must seek elsewhere, but who knows whither to 
turn for a solution ? 

Sugar of course is only one of several commodities which are suffering 
from excessive low prices in world markets, but when, as has been pointed out, 
88 per cent, beet is selling for less per cwt. than are English potatoes, or horse 
feed in the form of hay and oats, then one may well pray for a speedy solution 
of the mystery. But if sugar is the most price-depressed of all the sufferers, 
it would seem that it possesses, in theory at least, the quickest road to recovery 
once the broken down maohine can be got going. Mr. Golodbtz continues 
to attach some importance to the relative position of “ visibles ” and 
“.invisibles.” According to him, we are now and have been for some time 
past traveUing in the direction of steadily decreased invisible stocks and in- 
oreasing invisible consumption. Such movements cannot be directly proved 
and their existence is at best only an impression, based on trained observation. 
But if this view of invisibles is correct, then conditions must necessarily be 
better than they look from the statistics. There must be an irreducible mini¬ 
mum of invisible supplies, and when that point is reached, a marked inroad 
on visible supplies should in theory result. 

There is nothing to report in the matter of international negotiations ; 
informal pourparlers continue and though they lead to no practicable agree¬ 
ment, it is nowhere suggested that the attempt to find a solution is being 
abandoned for good. The depression in the industry is a powerful factor in 
inducing the parties to continue “ exploring avenues.” Our Cuban corres- 
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pondent gives some details of a fresh attempt at co-operation in Cuba which 
may or may not lead to something so far as the Cuban crop is concerned. It 
is clear that this island cannot continue indefinitely over-producing and then 
selling under cost price. 

Loan Olivieb, since his return from the West Indies* has given the 
Labour Government in this coxmtry no rest in the matter of the plight to 
which our West Indian sugar industry has been brought; and his last attack 
in the House of Lords on July 30th brought from Lobd Passvisld, the 
Colonial Secretary, the important admission that while they could not induce 
the Chancellor of the Exchequer, Mr. Snowden, to say that he would never 
touch the sugar duty, yet since it brought in some 12 millions sterling a year, 
the prospect of sparing this sum in the next Budget, or the one after, either, 
was too small to make it likely that the sugar duty would be abolished within 
the next two years. This means, in effect, that the sugar preference is fairly 
certain to continue for that period, and so one great factor of uncertainty for 
the West Indies is set at rest. 

The Trend of Politics in England. 

Since sugar, as we have remarked on more than one previous occasion, 
is the shuttlecock of English politicians and has been interfered with by them 
to a greater extent than any other article of food or drink in the last fifty 
years, the trend of politics at home is not a matter to which the sugar industry 
in the British realms can be indifferent; as a matter of fact Imperial sugar 
interests are probably now more concerned with what happens politically in 
the Mother country than at any previous epoch. For these reasons it may be 
relevant at this juncture to take a brief survey of the present political situation. 

England as the home of free trade has clung for a century to a doctrine 
involving the free exchange of commodities. Originally the principle suited 
her well as she was the leading manufacturing country of the world and needed 
to exchange these manufactures for food ; the original apostles of free trade, 
moreover, had such faith in the soundness of their doctrine that they fondly 
believed the rest of the world would follow suit. Unfortunately for the free 
traders it did not; the rest of the world with a few trifling exceptions took 
slowly but surely to a policy of protection, under which manufacturing 
industries were started in these other countries and their local needs in manu¬ 
factured goods gradually more or less met. When the stage arrived where 
they were fully met, the country concerned started to export, and the free 
market of the United Kingdom soon became the natural destination. Grad¬ 
ually free trade so far as this country was concerned became increasingly 
a matter of “ free imports.” The “ free exports,” meeting an increasing 
wall of tariffs, have gradually ceased to operate as they should do, according 
to the original ideas. But the economic doctrine of free trade has been 
preached for so many generations that it has been elevated to the status of a 
sacred principle instead of being merely a means to an end ; and it has taken 
not only the lessons taught by the war, but also the trade upheaval of the 
post-war years (culminating in the worst industrial depression within living 
memory) to shake the faith—^if not of doctrinaires—at any rate, of their 
disciples. 

But the faith has been so severely shaken at last, that the country at 
large is evincing an unprecedented interest in the doctrines of the reformers. 
Briefly put, these show that the bulk of the leading countries of the world 
are no longer willing to rniport what they think they make for them¬ 
selves, and are raismg tariff walls against which it is hopeless for British export 
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trade to contend. On the other hand, the surplus goods manufactured in 
those countries, often under conditions of hours and wages which compare 
unfavourably with British standards, are being increasingly dumped at 
bargain prices into the free market of the United Kingdom, to that extent 
displacing our home labour in the manufacture. As a consequence, industry 
in this country not only is faced with the gradual loss of foreign markets but 
cannot even, under its system of free imports, retain its proper share of the 
home trade. And whatever the benefits at one time of cheap foreign goods, 
they are now tinder present day conditions being proved to be largely illusory. 
Since the war a system of unemployment insurance has grown up by which 
those out of work receive a money allowance (colloquially called the “ dole ”) 
that is supposed to be contributed by those in employment. But with 
over two millions of unemployed, not more than 50 per cent, of the dole 
is covered by work contributions—^the rest is found by the taxpayer. Hence 
it comes to pass that when we in England buy a cheap article from abroad, 
we pay not merely the foreigner’s price, but we also pay the home workmen 
for not making it, so that the total cost of the article, in price plus taxation, 
is probably as much as, if not more than, if the article were made over here. 
Other obvious considerations that point to the path of reform are that so 
long as our factories are not fully employed, the overhead expenses preclude 
the manufacturer from turning out articles for export what will compete with 
world competition overseas. The remedy is to secure the home market for 
home industry, and manufacture a cheap surplus for export. Finally, a 
country devoid of tariffs is obviously not in a position to bargain with those 
that possess them. 

These views have been preached in this country since the days of Joseph 
Chambeblatk, but his was a voice crying in the wilderness. It needed the 
Great War to point out the moral and open the eyes of those not too biassed 
to adapt their theories to the needs of the day. But even the war did not 
convert the doctrinaires, and it has needed several years of increasing bad 
trade to arouse opinion at large. The Conservative party were the first to 
learn the lesson of the War, and they tentatively and somewhat hesitatingly 
introduced a policy of limited safeguarding of industries, which is claimed by 
its advocates to have been an unqualified success. But excess of caution 
and divided counsels in that party delayed the development of their reform 
policy, and the country deprived them last year of the reins of Government, 
putting the Labour party in, in the hopes that it would solve the problem of 
unemployment. But though the Trade Unionist element in that party— 
that is, the representatives of the workman—^is increasingly imbued with the 
advantages offered by protection, the control of the party is too much in the 
hands of the doctrinaires, and these cannot abjure the tenets of free trade. 
Hence after fourteen months of office, they have come no nearer solving the 
unemployment problem—^indeed they see it worsen day by day, while the 
doctrine of protection of industry is being preached by their rivals up and 
down the country. As for the Liberal party, though they commanded some 
five million votes at the last election, they are without any constructive policy, 
and they are committed to regarding free trade as an unchangeable principle. 
The futuie h’es most with the Conservative party who are now converted 
to a fuller policy of safeguarding home industry, and hope that the next 
general election will restore them to power; failing that eventuality, the 
country will have to wait till the Labour party change their views as they 
assuredly if slowly will. 


895 



August] 


The tnternatlofial Sujrar Journal. 


{im. 


The above statement of the trend of home affairs is necessary to a 
proper understanding of the changed outlook of the politicians. In the case 
of the coimtry at large, the change of opinion in its view of trade economics 
has been most marked of late months The Chambers of Commerce (even in 
Lancashire), the Manufacturers’ Unions, many leaders in the banking world 
(generally the slowest to change their economic outlook), and industry in 
general—^all these have expressed the view in no uncertain voice that the 
time has come for a change in our industrial system. Fortunately or unfor¬ 
tunately, two newspaper magnates running po^^ular papers of vast circulations 
have somewhat confused the issue by trying to call the time for the Conser¬ 
vative party, and the two are not even agreed as to the policy to advocate. 
Lord Beaverbrook, who was born a Canadian, has come forward with a 
scheme of Imperial free trade, which involves the taxation of foreign food 
but free admission of any coming from the Empire ; his idea is a sort of 
Empire Zollverein, and he remains impervious to the argument that however 
desirable it may be in theory, it is not fully achieveable in practice save by 
years of long negotiation. The Conservatives believe in Empire free trade, 
and will work for it. But they hold that the first step to take is to preserve 
industry at home and they are still nervous as to the effects of suggesting 
“ food taxation.” The Empire policy must follow by instalments, if only 
because the Dominions already have tariffs against most imports and these 
cannot in the nature of things be discarded immediately, even were the will 
to do so manifest. The difference between Lord Beaverbrook and Mr. 
Baldwin is largely a matter of the means to achieve a common end and a 
difference of opinion as to how soon that end can be achieved. Unfortunately, 
the newspaper owner wishes to set the pace for the party and there is some 
real danger that lack of co-ordination between them may result in electoral 
rivalry, such as may lose the next election for them both. But it is to Lord 
Beaverbrook’s credit that he has made his policy a live issue in the coimtry, 
has stirred up public opinion to express its views, and has forced the poli¬ 
ticians to say on which side they stood. 

Empire Free Trade and Sugar. 

It is in the idea of Empire Free Trade that the British sugar industry 
overseas will be most concerned ; the policy of safeguarding if extended at 
home will chiefly affect the home beet industry and the refiners. Mr. Baldwin 
in the course of a political speech has expressed the view that sugar beet 
agriculture in the United Kingdom has scope for double its present output, 
and even if he refused as he did to forecast his attitude to the continuation 
of the subsidy, it is obvious that he foresaw the need for continued protection 
and was prepared to advocate it. But for sugar overseas the larger policy 
of Empire preference is imperative. What then has it to offer the industry ? 

Another general election within the next twelve months seems a highly 
likely event, because the present Government have no clear majority in 
Parliament and rule by the consent of the sixty Liberals. If the policy of 
tariff reform makes decisive headway and the electorate put the Conser¬ 
vatives into power again, we may reasonably hope that while they concentrate 
at the start on home problems, they will immediately inaugurate such Empire 
free trade policies as there is a precedent for. Sugar fortunately stands in 
the list as a food that has already been taxed, so any pledge not to tax food 
in this country without a further mandate cannot very well apply to sugar. 
The fiscal preference on sugar already exists ; the sugar duty is a long estab¬ 
lished means of revenue. Hence it is reasonable to suppose that a newly 
elected Conservative Government would take early steps to remedy matters 
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in the sugar industry. It is fairly safe to anticipate that the preference 
would be increased, possibly by admitting Empire sugar free and continuing 
to tax foreign sugar ; that a real attempt would be made to restore confidence 
to our Empire production overseas ; and that an increasing amount of the 
sugar consumed in the United Kingdom would be bought from such production. 
But the time for this is not yet, though it seems more imminent than it 
has ever been so far. 

When the moment arrives to carry out these reforms, two things, we 
think, must be postulated. Tlie colonial sugar industry must eliminate the 
weak points in its modm operandi. The report of the West Indian Sugar 
Commission has indicated some of these. Doubtless they would mostly have 
been remedied by now, had funds allowed ; but the complacency of the past 
was persisted in too long and when the tide turned and sugar fell to an improfi- 
table level of price, the way was lacking even if the will existed. The other 
point, as we view it, is that there must be real reciprocity. If we are to take 
oil preferential forms the sugar of the Empire overseas, there must be corres¬ 
ponding willingness for the sugar producer to continue buying his sugar 
machinery and factory equipment and supplies from the country that con¬ 
sumes the sugar. We mention this point because we notice a tendency^ for 
the Dominions and even the colonies to draw more on local sources for their 
equipment needs and less on the engineering shops of the old country. Even 
Mauritius, as is shown in Sir Francis Watts’ recent report, is developing 
engineering shops, capable of making much of the machinery required for 
the factories. Such large items as vacuum pans, triples, crystallizers, juice 
heaters, elevators, jiumps, etc., are being supplied to Mauritius sugar factories 
from local engineering shops. And this practice unless challenged will tend to 
increase, to the detriment of the old-established engineering firms in England 
and Scotland. These last should assuredly not be overlooked if and when 
the time comes to place the Empire sugar industry on a firm basis; if the 
United Kingdom assures the market for the sugar, it should be guaranteed 
the main share of making the plant and equipment to produce that sugar. 

The Queensland Sugar Industry. 

The present agreement between the Australian Commonwealth and the 
Queensland cane sugar producers expires a year hence. This is a measure of 
protection which those in the northern half of Australia realize to be inevitable, 
but is a source of perpetual grumbling on the part of the much larger popu¬ 
lation inhabiting the southern half. As the time for reconsidering the agree¬ 
ment approaches, those in favour of renewal and those against it develop 
political activity. 

According to a Times telegram from Melbourne, the opponents are 
claiming that the embargo on foreign sugar costs the taxpayers five and 
a half millions a year, and even the highly protectionist paper. The Age, 
protests against this “ outrage of legalized banditry and act of definite 
hostility to the people,” and asks only for a protective duty against imported 
sugar produced by cheap labour. This strong language is some indication of 
the feeling of the people in the temperate climes of Australia at the price they 
have to pay for the sugar produced in one comer of their continent. 

But it may be said with justice that these Australians cannot have their 
cake and eat it. Several decades ago, for good or ill, they decided to banish 
the coloured or Kanaka labour from their canefields, this being part of their 
deliberate policy of keeping Australia “ white.” They ignored the fact that 
prac tically everywhere e lse in the tropics and semi-tropics t he m ain labour 
1 Doubtless a legacy of the war days, when communications were slow and orders difficult to complete. 
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of the catiefields is coloured, and receives the pay of coloured labour. Queens¬ 
land was purged of its cheap labour ; white labour at trade union rates of pay 
(always high in Australia) steadily took its place and carried out the job of 
sugar production— at a price. But the world price of sugar is necessarily 
lower and has been markedly so the last few years, and but for the State 
embargo on foreign sugar, Australia would have proved a convenient dumping 
ground for the world’s excess sugar, as a consequence of which the Queensland 
sugar industry would have found its product unsaleable. Nor would things 
be better if there was, as suggested, merely a duty against sugar produced by 
cheap labour, for who nowadays is to decide whether sugar comes in that 
class or not, when the ruling world’s price is lower than one at which most 
producers employing cheap labour can be said to make a profit at all. It 
seems clear to most onlookers that so long as Australia wishes to produce 
her own sugar and do so with white labour, the price must be paid. This 
price is paid inter alia in consummation of a national policy of keeping the 
northern Queensland littoral populated with whites, as a racial barrier against 
the oriental peoples living to the north of Australia. ' It is doubtful whether 
there is any other industry alternative to sugar that would suit the Queensland 
climate. Sugar, then, is so bound up with State policy that it is hard to 
conceive the Commonwealth Government making any radical change in the 
system at present in force. Unfortunately there have not been wanting 
indications of late years that Commonwealth policy is apt to clash with the 
interests of individual States and vice versa. The larger part of the Australian 
population lives so remote from the Queensland canefields, that it is conceiv¬ 
able that they may through their State Legislatures force the Commonwealth 
Government to modify the assistance granted to the sugar producers. Time 
will show how far the opposition has gained force since the last agreement 
was signed. Those who see a future for Empire Sugar in supplying the needs 
of the United Kingdom will regret it if, on the possible eve of the venture, the 
Australian sugar industry is launched on a sea of troubles owing to dissension 
within its borders. 

The Freight Market. 

Following the large sales that were recently made of Cuban raw sugar 
to Kussia at extremely low prices, a novel feature in the freight markets has 
been the chartering of boats for the transport of this siigar to Leningrad and 
the Black Sea at very low rates of freight. Shippers have taken full advan¬ 
tage of the generally depressed state of the world’s chartering markets to 
secure tonnage at cut rates, although it is satisfactory to note that the prospect 
of obtaining a fairly remimerative cargo homeward from the Black Sea and 
the Danube is now greatly enhanced owing to the faot that, in order to 
facilitate business, the Rumanian Government’s recent action of reducing 
the export tax on grain and entirely abolishing it on barley has led to greatly 
increased activity in that part of the world. A number of steamers were 
chartered to load sugar from Cuba to Leningrad at ISs. for July and August 
loadmg, with later transactions, including a good-sized vessel at the better 
rate of 16s. 3d. for July shipment. Tonnage was also arranged from Cuba 
to the Black Sea at IBs. for July. An interesting fixture was that of 6000 tons 
of sugar by a Norwegian steamer from Greenock to the Black Sea at 11s., 
option Greenock and Liverpool loading at 11s. 6d. for immediate shipment, 
this vessel being simultaneously fixed homeward with grain from the Black 
Sea at the rate of 10s. 9d. per ton. There are renewed enquiries in the market 
for tonnage to load sugar from Cuba, and further business is expected shortly 
to mature on the basis of recent transcK^tions. 
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Conditions in Cuba at tbe End of the 1930 Crop. 

By BARL L. S71CBB. 

The grinding season in Cuba which began on January 16th, 1930, ter- 
xninated the end of June with a total production of 4,671,230 long tons Spanish 
weight, showing an average monthly production of about 860,000 tons over 
the five and a half month period. The decrease from the crop of 6,166,410 
tons made in 1929 was 486,180 tons or 9*4 per cent, as compared to the 10 per 
cent, reduction mentioned in our report of last August. Central Vertientes 
made more sugar than ^y other mill this season, producing 830,320 bags in 
136 days, about 122,000 tons. 

Early spring rains in April tended to lengthen the season, but of course 
were very beneficial to the ratoons and fall plantings. The total rainfall in 
the first five months of 1930 was 16*94 inches, as compared to only 8*47 in 
1929, and to a normal precipitation of 14*96 inches for this period. Nearly 
every section of the Island has received its share and the North Coast of 
Oriente, one of the driest regions last year when only 6*20 inches fell in the 
five months, has received 20*29 inches this year. 

Indications are that this excellent growing weather will continue and for 
that reason no natural reduction of the coming crop may be expected due to 
weather. Considering the ruinous level of prices and the large stocks on 
hand there is little incentive to think of the 1931 crop, and no forecasts have 
been made. It is reported that fifteen or twenty mills may be idle unless 
conditions improve, but in many cases there is the possibility that their cane 
would be milled somewhere else. Unless restriction is again resorted to, there 
is little likelihood that the coming crop will fall more than 10 per cent, below 
the one just completed. 

The imposition of the new U.S. two cent duty on Cuban raws on June 18th 
did not help the situation ; the increase of 0*2362 cents per lb. was immediately 
refiected in a corresponding reduction in the Cuban raw price, so that Cuban 
producers are paying the increase and not the U.S. consumer. This latter 
personage has reduced his consumption about 6 per cent, in the first six 
months of 1930 in spite of the low price and the widely-heralded advertising 
campaign of the Sugar Institute which it was hoped would increase consump¬ 
tion in the United States. 

This falling-oif in consumption in Cuba’s largest market may reduce the 
estimated tonnage to bo taken by the end of the year to about 2,600,000 tons. 
Another factor tending to reduce imports of Cubas is the provision in the 
new Tarifi which allows the refimd of 99 per cent, of the duties paid on sugar 
exported within a certain period without regard to strict identity, Peruvians 
may replace Cubas in the California and Hawaiian fruit export trade. The 

position at the end of the year may be estimated as follows :— 

Long Tons Spanish Weight. 


Stock in Cuba old crop sugar, January Ist, 1930 ., 340,000 

New crop production. 4,671,230 

Total available for 1930 6,011,230 

Estimated Cuban consumption . 161,230 

Net for export . 4,860,000 

Possible shipments to U.S.A. 2,600,000 

Balance for other markets. 2,360,000 

Exports to such markets last year. 1,100,000 

Be^inder. .. . • 1,260,000 

Present prospective shipments to Russia. 400,000 

Probable carryover in Cuba at end of 1930 .. .. 860,000 


It is reported that 236,000 tons of the sugar for Soviet Russia have been 
confirmed. About one million tons have already been shipped to the U.S. 
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but there is no incentive to accumulate stocks there this year, so that the bulk 
of the carry-over will be in Cuba, which with, say, 200,000 tons stock in U.S. 
will total somewhat less than the final stock of 1,100,000 tons on hand at the 
close of 1929 in both coimtries. Five hundred thousand tons of the shipment 
to other markets had been made at the end of June, so that a balance on hand 
of 3,350,000 tons in Cuba, about one million tons more than last year, was 
depressing the market with its uncontrolled weight. 

Efforts to organize the Cuban producers have been started again by one 
of the groups which was most active in fighting the Co-operative Export 
Agency. The Santa Clara Mill owners have obtained the support of the 
National Mill Owners’ Association which has issued a circular to all members 
\irging them to join this new voluntary organization, which as a beginning hes 
asked for an allotment of 10 per cent, of its production by each mill to form 
a pool to sell to Russia or other new markets. In the four-week period since 
its inception only 37 mills producing 800,000 tons have offered sugars, 
totalling 60,000 tons or about 7*6 per cent, to this pool. The larger jiroducing 
groups have nob joined and it is probable that they will remain outside for 
the reasons outlined in our June article. This organization is making a 
commendable effort to increase consumption and it is lamentable that it 
could not have been injected into the old C.E.A. wfiich had 100 per cent, 
membership. Such an organization with active and energetic co-operation 
from within, undertaking a campaign for world-wide expansion of consump¬ 
tion, could have obtained worth-while collaboration on an International scale 
from other important sugar exporting countries. It is reported that a com¬ 
mittee of this new organization now in New York has begun discussions with 
U.S. and other producers regarding restriction of plantings for a few years, 
with tentative cuts of 20 per cent, for Cuba and 10 per cent, for Java proposed. 
It is difficult to believe that any actual results can be obtained in this way, in 
view of past experiences and the present trend of opinion in Europe and Java, 
as reported by Sr. Vibiato Gutibkkez, who was at the head of the C.E.A., 
and has just returned from Europe. 

It is now three months since the C.E.A. was overthrown, and as it operated 
for three months on the 1930 Cuban crop, a comparison of conditions before 
and after may be recorded for future reference. The total sales by the C.E.A. 
to the middle of April were as follows :— 

Crop. Long Tons. Price Cents per lb. 

1928- 1929 .... 421,660 _ 1-88 

1929- 1930 .... 696,667 .... 1-586 


Total.. 1,118,317 1-696 

In the past three months of uncontrolled selling about 700,000 tons has 
been sold and shipped at an average f.o.b. price of about $1*35, some 23 points 
lower than the price obtained by the C.E.A. This decrease in price on the 
700,000 tons amounts to about $3,600,000, or the cost of free sales and liberty 
in action to the producers during the first three months of unco-ordinated 
selling. Complaints that the C.E.A. was not selling rapidly enough were 
groundless since no greater movement has been noticeable imder free selling 
methods. The expected improvement in price, etc., predicted by the opposi¬ 
tion has not been realized, and the recent desire on the part of some of the 
prmciiml agitators to form a new, but voluntary, organization indicates that 
a real need exists for some control of sales. 
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The Mauritius Sugar Industry.' 

The Methods of Cultivation in Use. 

Topographical ,—^In Mauritius the cultivation of sugar cane is carried 
on from sea level up to elevations around 1600 ft., consequently the tempera¬ 
ture and rainfall vary considerably, the former fluctuating between 67*3®F. 
(mean) in the highlands and 77'1 at Port Louis, while the rainfall is as high as 
126 in. in the highlands and about 38 in. at Port Louis. The temperatures 
cited are very considerably below those of Java, where the mean temperature 
is around 80®F,, and also below those of the West Indian islands. Cyclones 
periodically visit the island and prove very destructive to the cane crop, the 
annual loss from this cause being estimated at 4 per cent.; the actual loss on 
occasions is terrific. 

The soil is lateritic, derived from the disintegration of the basaltic rock 
fundamental to the island ; this lateritic soil is underlain in most parts by an 
infertile subsoil which appears to possess toxic properties, hence deep tillage is 
inliibited and care haa to be taken to avoid turning up the subsoil and mixing 
it with the fertile toj^ layer. Any attempt to practise deep ploughing meets 
with disastrous results. 

The soil is, however, very permeable by water, so that there is no neces¬ 
sity to dig surface drains. The land is kept in very good tilth by hand 
cultivation with the hoe, or by shallow ploughs or cultivators, and is usually 
kept very free from weeds. But in many parts of Mauritius the surface is 
covered with boulders of varying sizes, the largest measuring several feet 
across. Where these are numerous much labour is expended in clearing the 
land to be cultivated. This work forms a regular item of expenditure imder 
the title of epierrage, and may cost from 10s. to as much as £20 per acre and 
even more. In some instances the stones are piled in large heaps several feet 
across ; in others they are placed in long rows or walls a given distance apart, 
the canes being planted in the spaces cleared. In some instances the walls are 
pulled down each time the fields are re-planted, and are re-erected on what 
was the cane row ; the new canes are then planted on the ground lately occu¬ 
pied by the stone rows. 

Planting ,—There are two planting seasons in force, a short one from 
September to November for canes to be reaped when about 12 to 14 months 
old, and the other from April to November for canes to be reaped in about 
18 to 24 months. The reaping season extends from about August to December. 
The canes are usually planted in shallow oblong holes prepared by means of the 
hoe, but in some instances a shallow furrow is opened with a light plough. It 
is common practice to place a substantial layer of a carefully prepared mix- 
tiu'e of hlter-press cake and ashes at the bottom of each hole and to place the 
cane cuttings thereon ; the cuttings are then lightly covered with earth and a 
layer of well-prepared farm manure is placed over all, the usual quantities per 
acre, being about three tons of the press-cake mixture and from three to 
five tons of the farm manure. It is customary to apply chemical fertilizers 
about two to three months after planting,, various mixtures being used, or 
either nitrate of soda or sulphate of ammonia. In addition, chemical fertilizers 
are used extensively both for'plant and ratoon canes. 

Practically all the molasses produced in the factories is used as fertilizer 
for canes ; it is diluted with about 30 per cent, of water and poured into the 
cane h oles, either before planting or shortly afterwards, to the amoimt of 

I Culled from the “ Beport on the Mauritius Sugar Induatiy,*’ prepared by Sir Francis Watts, 
K.O.M.O., for the Secretary of State for the Colonies and recently presented to Parllameut. What 
follows appl.es to the practice of regularly organized estates, and not to the standard of the small 
cultivator. 
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3 to 4 tons per acre. In some cases molasses is mixed with fine bagasse and 
then sent to the fields, while in others it is poured on the manure heaps to¬ 
gether with water and allowed to take part in the fermentation of cane tops, 
scum-cake, farm-yard manure, etc. Such mixtures are used in planting to 
the extent of from 3 to 8 tons per acre. Generally speaking, there is insuffi¬ 
cient molasses to dress both plant and ratoons. It is claimed that considerable 
increase in yields is obtained from the use of molasses as a fertilizer, and the 
claims seem to be well founded ; probably the successful use is connected with 
the peculiar nature of the soil and its complete aeration. 

CuUivation ,—Mechanical tractors, often of the Cletrac or similiar type, 
are used to haul the light ploughs and cultivators employed, and one is 
surprised at the effective manner in which these are handled on land which at 
first sight appears to be intractably stony. Their introduction was, however, 
induced by the fact of mrra disease having in past years almost exterminated 
working farm animals, such as mules and oxen. For the same reason the 
estates have been extensively fitted with systems of mechanical transport. 
In 1928 there were some 1500 kilometres of railway track and 222 locomotives 
in use on the estates of Mauritius. Portable tracks are also extensively used. 

After the plant canes have been cut, the land around the stools is culti¬ 
vated, the trash being arranged between the stools or lightly buried in furrows, 
thus assisting to maintain the supply of organic matter in the soil. Subse¬ 
quently chemical fertilizers are applied. There is then no lack of attention to 
manuring the canes; in some respects indeed there is a possibility that excessive 
quantities, especially of nitrogenous fertilizers, are employed, and the Depart¬ 
ment of Agriculture is investigating the matter. It is however possible that 
in seasons of heavy rain a good deal of the nitrogenous plant food is leached 
away, so that the actual quantities applied may not be excessive for the 
plants. 

Cane yields ,—Given favourable seasons the yield of canes per acre is 
high, imder very good conditions reaching 60 to 60 tons in the case of plant 
cane, and 30 to 40 tons as ratoons. The average yield on good estates naay be 
taken as about 30 tons for plant cane and 22 tons for ratoons, while 18 to 20 
tons per acre from fifth and sixth ratoon canes is not \musual, this last being 
ample evidence of good work done and of the fertility of the very shallow 
soils on which the canes are grown. The production of ratoons is relatively 
inexpensive as compared with plant canes, the principal item of cost being 
that of light tillage and weeding and the provision of fertilizers, which last 
account for 26 per cent, of the outlay. Plant canes cost about three times as 
much as ratoons to grow. As many as eight ratoon crops eae taken from 
the same stools. 

Sources of Manure ,—The agricultural practices in vogue in Mauritius 
result in returning to the soil large quantities of organic matter existing in 
factory waste products, furnace ash, molasses with its potash and nitrogen 
content, leaves and tops, etc. Great attention is paid to the preparation 
of the fumier or farm-yard manure. 

The system consists in making great heaps of cane tops, leaves or trash 
with grass, bush and other vegetable matter (sometimes cut up in a chaff- 
cutter) in considerable excess of the food requirements of the cattle, and allow¬ 
ing this to become impregnated with the excreta of the animals, which are 
kept upon the heaps for a short time. The impregnated mass is removed and 
kept in great fermenting heaps, maintained thoroughly moist by the appli¬ 
cation of the drainings from the heaps, or of water. All this is often done 
under cover, but at times in the open ; better control is effected under cover. 
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This system, known as the Mauritius system, results in the production of 
’quantities of farm-yard manure far in excess of that derived simply from pro¬ 
ducing the manure from stable litter, and is now extensively employed in 
other countries ; its adoption, which permits of the conversion of large quan¬ 
tities of litter, bush and vegetable matter into valuable and well-rotted farm¬ 
yard nianure is to be commended, for it is sound in principle and helps to 
off-set in no small degree the shortage of manure resulting from the increase of 
mechanical forms of transport and the decrease of the number of farm animals. 

Cone varieties ,—Several varieties of canes are cultivated, the principal 
being the White Tanna, which in 1925 occupied 58 per cent, of the cane area. 
Some estates that year had over 90 per cent, of their canes in Tanna varieties, 
these having increased considerably in favour in recent years. Other varieties 
(all under 10 per cent.) include DK74, D109, D130, Uba (1 per cent.), M 55, 
131 and 33. A number of imported varieties of promising canes are under 
test in the quarantine houses of the Department of Agriculture. 

Insect pests ,—The chief insect peat in Mauritius is the beetle Phytalvs 
Smithi, which occurs extensively, is quite difficult to control, and is doing 
much damage in certain districts. First discovered in 1911, it is now estimated 
that intense infection occurs on about 2500 acres, chieffy in the Pamplemousses 
and Bividre du Bempart districts. The endeavours to control this pest are 
supervised by the Department of Agriculture, which has a special staff at 
work. Various methods are adopted to cope with it. Systematic collection 
of the beetles by hand at night is undertaken regularly, and by this means in 
1928-29 no less than 252 million beetles were taken and destroyed. In addition 
nearly a hundred million of the larvae were collected from the soil round cane 
roots. The official expenditure in the year in question was £8328, of which 
£6080 was for beetles collected. Other methods of control adopted include 
the use of carbon bisulphide, Paris green, vaporite, kerosine, carbonic acid 
and others ; these have proved of but limited use. A more successful line of 
attack is the introduction of parasites. The wasp, Tiphia parallela, obtained 
from Barbados, has been established with good results, and more recently 
another wasp, Elis thorada, has been tried. 

Irrigation ,—In Mauritius the work of irrigation may still be regarded as in 
the experimental stage. For many yeeurs past those cane estates adjacent to 
rivers have drawn on the river water for irrigating their fields, the water 
under definite regulations being led into small reservoirs on the estates and 
then distributed ; but the practice has not been well controlled and wastage 
of water has occurred. Since 1911 two big irrigation schemes have been devel¬ 
oped. One at La Ferme with a storage capacity of 2594 million gallons and 
furnished with 21 miles of distributing channels supplies water to some 3000 
acres in the Black Biver district in the western part of the island. Another at 
La Nicoli5re in the northern part of the island is estimated to be capable of 
irrigating about 7500 acres, its capacity being 1263 million gallons. But the 
financial success of the schemes hae been affected at the outset by the fact 
that the fields have not been laid out and planted with a view to irrigation and 
the users of the water have not had much experience of irrigation work. To 
remedy these defects, an officer of the Dept, of Agriculture paid a visit to 
Hawaii and studied the irrigation systems in successful use there. Since 
his return he has been demonstrating for the guidance of planters the methods 
which appear to be suitable for the districts in question. Thereby it is hoped 
that a far more economical use of the available water will result. 
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Alcohol Production for Motors in Brazil. 

B7 Dr. FBBDXRIOO W. FBEISZ. 

In a country like Brazil the fuel problem belongs to the most vital order 
of things ; the independence of a rapidly increasing national industry is very 
intimately linked to this problem. During tho last few years an important 
element of work has been done to develop a national fuel industry from inferior 
cane varieties, molasses, and discarded sugar. No State of Brazil is more 
interested in such fuel than Pernambuco, and now it seems that the problem 
is nearing solution. 

Some months ago the State Congress voted a bill which grants far- 
reaching benefits to the producer of a really good motor spirit; and now one 
plant with a daily output of about 100 tons of such alcohol is being put to 
uninterrupted run. The Central Railway of Brazil, the property of the 
Federal Government, has taken up a protracted series of experiments to 
utilize motor spirit on the motor rail cars recently introduced for suburban 
and branch line traffic. Two months ago the first trial was given to a national 
motor spirit “ Azulina ”—alcohol with 5 per cent, of ether, denaturated by 
0‘1 per cent, of methylen blue—on a broad gauge motor car over 71 kms. of 
line. After this trial had given full satisfaction, an experiment on a wider 
basis was made during May on the Rio S. Paulo main line—500 kms. with 
heav}’' moimtain grades. The fuel was used on a motor car fitted with two 
T.A.G. motors of 100 H.P. each which at 1200 r.p.m. give the ear a speed of 
84 kms. (62 miles) per hour on a level track. The car has front and rear control 
and can develop four speeds ahead or two speeds in reverse transmission. 
Ignition is by magneto and battery ; the motors have four cylinders, each 
having two sparking plugs; each motor is cooled by two independent systems; 
the motor governor is of the electric type ; the fuel tanks are located on top 
of the car. Each motor has two dynamos for the batteries—12 volts—^and 
the automatic starter. When two cars are coupled together, a train of six 
cars—320-385 passengers—can be run. 

Tho distance betw^n Rio and S. Paulo—600 kms.—was covered in 11 hrs. 
44 min., 4 hrs. 6 min. being stops. The home trip was made in even better 
time, being covered in 9 hrs. 51 mins. The heaviest mountain grade of 28 kms. 
with a rise of 416 m. was negotiated in 3rd gear. The average fuel con¬ 
sumption was 1*40 litres of “ Azulina ” per km„ x^arallel tests having shown 
the gasoline consumption as being 1*00 litre per km. Actually the price for 
“ Azulina ” is 600 Milreis per 1000 litres, whereas gasoline is bought at 1000 
Milreis for the same quantity. The official experiment has therefore shown 
complete success. 

As there are about a milhon tons of inferior cane available in the principal 
sugar districts, the quantities of discarded sugar and molasses being beyond 
any calculation, it seems that all conditions covering the raw material are 
fulfilled ; capital seems to be eager to invest in this new industry, at least in 
Pernambuco and S. Paulo, Pernambuco being the prospective distributor for 
the northern States and S. Paulo for the central and southern ones. There 
are now about 92,000 motor ccirs in Brazil; national enthusicism hopes to 
equip at least 60 per cent, of these with alcohol-burning outfit within a very 
short period. 

Suo^ HEADS THE Am^ican Tabife.—^A ccording to Lambom, the largest single 
item of the American tariff collected during 1929 came from Cuban sugar, which 
paid during that year approximately »197,000,000. This amount is slightly less than 
entire amount collected by the U.S. Government from imporl^ 
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The German Association for Sugar Exportation. 

By Bf. H. 0. FBINSXN aXSRLiaS. Ph.D. 

During the years immediately after the conclusion of peace, the German 
sugar industry was unable to supply even the greatly reduced quantities of 
sugar needed for consumption, so that a not inconsiderable quantity had 
to be imported to keep the nation provided with as much sugar as was allotted 
to it. Gradually, however, the sugar production increased and although the 
German population was supplied with increasing amounts of sugar and 
regained in the end full freedom of consumption in that article, the quantity 
turned out in 1926 was already larger than the consumption. 

Owing to various circumstances, on which it is needless to dwell here, 
the cost of production of German sugar was greater than the world's parity ; 
but a rather high import duty which was repeatedly increased, permitted the 
producers to obtain a good price for the sugar consumed in the coimtry. On 
the other hand, the suri)lus of production over consumption, swelled by some 
sugar imported from Czecho-Slovakia, Danzig, Java, Guatemala, etc., had 
to be sold on the world s market and, as a consequence of the high production 
costs, had to bear a loss. 

It is evident that in such circumstances the individual producers are loth 
to export, and try to turn over as much of their crop as they can to the profit¬ 
able home market, thereby competitively reducing prices and giving rise to 
all kinds of trouble. 

With the two-fold intention of keeping foreign sugar out of the country 
as much as possible and further of dividing the share to b-^ exported at a loss 
as evenly and judiciously as possible among the different producers, a Sugar 
Exportation Association was established in 1926 as one of the subsidiaries of 
the great Association for the German Sugar Industry. The Board of that 
branch calculates every year the amount of sugar consumed in Germany, 
ascertains how much the production and stocks are in excess of that quantity, 
and contingents this balEuice among the different producers pro raia of their 
production. 

Unlike a scheme of similar purpose in Poland which has been rendered 
obligatory by the Government, the Qeman Association consists of the pro¬ 
prietors of sugar factories who join that body of their own free will; and it is 
a happy featuie that very soon after its creation all the parties concerned 
had signed the agreement, so that it has become just as effective as though it 
had been enfoiced by Governmental degree. 

In the year 1925-26 Germany exported 129,425 tons or 8 per cent, of her 
production; in 1926-27, 207,376 tons or 12*5 per cent .; in 1927-28, 155,392 
tons or 10 per cent.; in 1928-29, 220,031 tons or 13 per cent., while in 1929-30 
an exportable quantity of 295,000 tons or 15 per cent, is foreseen which, 
however, is still open to amendment, in case the sugar consumption during 
the last three months undergoes considerable alteration. 

Prom the very beginning the scheme worked smoothly; all producers 
entered into the combine, fulfilled their obligations and promptly exported 
the contingent assigned to them without a hitch, to the foreign znarket pa 3 dng 
the low prices. 

Only in 1928 did a few instances occur in which some producers failed 
to export their contingent for some reason or other.^ In accordance with 
the by-laws of the association they were fined and the amount of the penalties 
distributed among the members who had exported their due. However, some 

rsome of them had laUed, and another had bad a Are to which part of his s^sgar was burnt. 
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debatable points sprang up and therefore last month it was resolved to make 
a few changes to render the scheme more stringent still. 

Notwithstanding the high duties on importation, some sugar has managed 
to come in, e.g., from Danzig (owing to certain articles in the Versailles treaty); 
from Czecho-Slovakia to cities in the South of Germany ; and raw cane sugar 
imported by that minority of consumers who ascribe a higher amoxmt of 
nutritive and dietic principles to that article than to refined siagar. But the 
latest rise in the duty, to 32 r.m. per 100 kilos., had practically done away 
with these imports save that from Danzig, so that only stocks and production 
have now to be considered. 

The penalty incurred by producers, who for some reason, are unable to 
export, will no longer be distributed among the other members, as this method 
does not meet the purpose of relieving the home market, but will be used to 
purchase sugar in that market and export it. Further, the penalty will be 
increased so as to make it more efficient. The sugar calculated to exist in 
dried beets, in Steffens’ sugar pulp, and in fodder mixtures containing 
syrups of over 70 degrees purity^ will be taken into account when considering 
the basic quantity for the calculation of the contingent to be exported. The 
sugar contained in exported sugared articles (amounting in 1928-29 to 827 
tons) is also to be considered as incorporated in the exportation contingent. 

By Jime 18th the last sugar factory had signed the agreement, which will, 
therefore, become effective from September 1st, 1920, and is to last till August 
31st, 1931, if not prolonged after that date. 

The general feeling is that the new scheme will be as great a success as 
were its predecessors in the then prevailing circumstances; and it will help 
to supply the German nation with its full provision of home grown sugar* 
at a reasonable price, giving the producer a profit and enabling him to export 
the surplus, obtained in years of good crops, on to the world’s market in a 
proportion equitable for his other colleagues. 


Krupp Grusonwerk. 


One of the oldest German engineering works, that of Hebmann Gbuson, who 
founded the firm at Magdeburg bearing his name, has recently celebrated its 75th 
anniversary, having started in 1865. Gbuson concentrated on oast iron and 
succeeded in turning out what, for his time, were qualities of markedly high tensile 
strength and of extreme hardness when chill cast. Meanwhile the rival firm of 
Krupp was experimenting with steel, and the two competed in the game of turning 
out armour-piercing shells and shell-resisting armour; first one gained the upper 
hand for his metal only later to succumb to improvements effected by the other. 
In the end, the two rival firms came to realize the futilities of competition; when 
Alfbed Kbupp, the foimder of his firm, had died in his seventy-fifth year, the way 
was opened for amalgamation of the two interests and in 1892 they formed the new 
firm of Krupp Grusonwerk, under the control of Krupps. The production of war 
material was then inci-easingly transferred to Essen, while the Magdeburg establish¬ 
ment sought its development in the field of more peaceful industrial activities, only 
interrupted by the war period. Amongst the products of this Krupp-Gruson combine 
machines and plant for the treatment of tropical products find a definite place, and 
large, medii^ and small sug€ir milling plants are turned out as well as complete 
sugar factories; while cane derricks, cane wagon tipping apparatus, cane conveyors, 
and baling presses are also produced. Any interested in the history of this firm 
should apply for a copy of a large brochure of some 68 pages which forms as it were 
a 75th Anniversary number. 


o ... 1928-29 412 tons for the latter Item alone. 

2 Except for the Importation of Danzig sugar under the Versailles Treaty. 
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Stttf&r C&ne Culture in Porto Rico*^ 

Outstanding Features in 1939. 

By E« D 00 l6h. 


Sugar cane culture in Porto Rico to-day is a one-crop system indefinitely 
succeeding itself on the same lands, except for short periods of time. Attempts 
at legume rotation are few and half-hearted. Grass fallows persist only in so 
far as required for work animals. Indications are suggestive of an unconscious 
segregation of cane from animal husbandry, of high-priced cane from lower- 
priced pasture lands. Furthermore, the next few years apparently promise to 
witness a determined attempt to motorize all field activities as far as 
practicable. We have particularly in mind the hauling out of cane from the 
fields. The principles of the scientific rotation systems have proved too slow 
and unadaptable, and counter to the all-powerful, world-wide movement 
towards specialization. It is well to remember in this connexion that a 
rotation of crops will not maintain the fertility of any soil without outside aid. 
Crop rotations did not originate from their efficacy as a soil restoring scheme, 
but as a result of social and political expediency. A grass sod is very apt to 
conserve the nitrogen supply of a fertile tropical soil better than a cultivated 
leguminous crop. Nodule bacteria prefer to use the nitrogen in the soil 
when in plenty. They require, besides, mineral fertilizers for their optimum 
results. Industrial chemists are drawing nitrogen out of the air faster than 
legume-bacteria will ever do it. Reference may be made here to the works of 
Latshaw and Swanson in Nebraska, Pietebs in the Journal of the American 
Society of Agronomy, Greaves in Utah, Hopkins of Illinois and Dr. Russell 
of Rothamsted. Finally, the naked fact is that the sugar cane grower, of his 
own volition or not, is now on the highway of intensive specialized agriculture. 

Successful travel on this road opens up new horizons to agriculture and to 
civilization. Dr. Maxwell was prophetic when he stated in the beginnings of 
his epoch-making work in the Hawaiian Islands, that his figures led him to 
believe that there was room on an acre of cane for a fifteen-ton crop of sugar, 
if all the elements of production were known and properly handled. It is 
common knowledge that his record has been surpassed by his successors. 
Uniform, long-lived progress on this road postulg-tes a relentless advance 
towards the mastery of the elements of production and an ever-increasing 
sensitiveness to the social responsibility involved. Somewhere in a comer, 
behind the firing line, a group of men must always be maintained in constant 
scientific prevision of possible surprises on the way onward. 

Mastery of the elements of production requires means : means to find out, 
means to act, means to share. Rent is high. Taxes are high. Money is high. 
Machinery is costly. Landscape-transforming improvements like drainage 
and irrigation works, hygienic homes and surroundings, and inspiring com¬ 
munity interests are so many more occasions for disbursements. Concerns 
without annual accretions for a surplus under normal weather and market 
conditions are organically unhealthy and very liable not to be able to with¬ 
stand the stress of tijae ever-recurring bad years or the severity of the economi¬ 
cal dictum that land will eventually and inevitably move into the hands of 
the parties that are in a position to get the most out of it« The attainment of 
such a position should be planned for. It has not seemed so awfully hard in 
the past when one considers that the proceeds from the sale of the final 
molasses of any group of centrals near enough to each other for the purpose, 
would, at the prices obtaixung, pay inside of twenty years for the most exacting 
field equipment and drainage and irrigation installations. It se ems harder 

I A Paper read before the Aeaociatlon of Sugar Teohuologtsts of Porto Rico, at San Juan. 
December, 1929. 
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now after the damage wrought by the cyclone of San Felipe. The govern¬ 
ment might find it good policy to consistently divert its future investments as 
much as possible to such permanent improvements as are lacking now in 
large promising sections of the Island, that could only be carried out success¬ 
fully by impossible mergers of present independent companies. Too many of 
our water-courses reach the sea unscathed. Too many of our lowlands are 
still unproductive malarial bogs that sap the vitality of the neighbourhoods. 
When the Dutch decided that Holland was too small for them, they went for 
land to the bottom of their seas. 

And here, on Porto Rico, land is all important to the sugar industry and 
to the public. At the present stage of the colono system, the need of plenty of 
good cane near the factory for its smooth and economical operations will 
compel its directors to maintain good control of a good proportion of the crop 
and of the land to grow it on. Ownership of the land insures them, besides, 
full value for their factory at all times. Given a certain mill capacity each 
additional facility for irrigation would tend to reduce the acreage necessary 
for a crop, thus releasing marginal lands for other purposes. On the contrary, 
practical men in unirrigated sections will always pin their faith on a large acre¬ 
age rather than on fine points of intensive, dry-farming practice, thus with¬ 
holding the poorer lands from other uses without great benefit to themselves. 
And yet one cannot but feel that they are right. Their hard experience 
has taught them that no amoimt of ordinary tampering with the stools of cane 
ever insured them a good crop in dry years. The only way to increase the 
quantity of “real” water at the disposal of the cane crop, aside from irrigation, 
is to let the rain fall on an additional number of acres. No ; I take it back. 
There is another way yet : that is, an increase of the time during which rain 
may fall on the growing cane ; in other words, by the adoption of a larger 
proportion of long crops like the “ gran cultura.” The Southern planters are 
taking advantage of this last method, the “ gran cultura ” crop attaining at 
places to as high as 40 per cent, of the total. It is evident, however, that an 
advantageous position such as the one described is not the case where the land 
available for the carry-over of the “ gran cultura ” be, say, only 10-12 per cent, 
of the annual acreage for harvest due to the pressing need for cane, year in and 
year out. In conclusion, as things look to-day, a factory without the necessary 
subservient land is cramped. A plantation without elbow-room must of 
necessity be sluggish in its turn over. As all classes of land have been selling 
generally for more than their income-producing power would justify, only a 
forced march for intensification could break such a vicious circle. 

Any such an attempt would be a misnomer without a plentiful water- 
supply. There are no dissenting voices on this proposition. From the South 
with its private and public irrigation systems ; from the Isabela district with 
its most unfortunate irrigation problems; and from the North and East 
coastal regions with their partial irrigation schemes there arises a cry for water 
where they lack it, for more water where it runs short, for crops to water 
where there are none. Although there is room here for a stricter conservation 
of the supply, this cry knows its business. Roughly speaking, sugar cane is 
over 70 per cent, water. A fifty-ton crop requires at least a 100-ton production 
of organic matter, and lifts from the ground with itself some 70 tons of water 
per acre at the time of harvest. Eighty, ninety, one-hundred inches of water 
and more are necessary, according to circumstances, during the season of 
growth to obtain such and higher yields. Our own figures, based on actual 
records for a long period of years, tend to show that approximately an average 


408 



Sugar Cane Culture ki Porto RIeo. 


of 7-8 cwts. of cane may be expected per acre-inch of water received by the 
crop during its growth in the fertile lowlands concerned. Less-favoured 
soils would naturally produce less. Approximately analogous figures seem to 
hold good for a large property of the South for at least one year. However, this 
correlation is not a new one. Rawson in Barbados showed that it was possible 
to foretell the return of sugar per acre within an error of 6*6 per cent., if the 
rainfall for the preceding twelve months were known. Comparisons often 
heard of average productions of irrigated versus unirrigated plantations are 
eenseless for lack of a common ground. So are also, for the same reason, all 
comparisons of average yields between properties developed upon a basis of 
plant cane as contrasted to ratoon cane. 

The water received by the land in excess of the optimum saturation point 
for the particular soil must drain out, else the cane will suffer. This means that 
drainage must be attended to. Since the Portuguese river of Ponce dis¬ 
appeared the first time below ground only to re-appear beyond the bridge 
before flowing into the Caribbean, there has never been any question as to the 
fact that drainage of the main body of the fertile lands of the South Coast is 
principally subterranean. So much so, that it might not seem rash to state, 
<i priori^ that a goodly part of the water applied for irrigation on the higher 
lands is lifted by pumps on the lower sites and used again once more. 

This is not the case with the low silt loams and even the loams of the 
rainy sections elsewhere. C€ireful provisions for surface drainage have always 
been included in all planting schemes, water-furrows and ditches across the 
rows being considered necessary even in the most favourable situations, and 
the grand bank system in the least favourable. The soils, on the average, are so 
fine-grained and adhesive that both capillary and gravitational movements of 
moisture are greatly retarded. Personally, we have had the opportunity, 
during a protracted drought, of keeping up the growth of a five-€M5re experi¬ 
mental field of cane by improvisedly irrigating it with a centrifugal pump, 
using water of the sub-soil that had accumulated in a collector ditch cut 
across the same field for drainage purposes. The water could be heard gurgling 
downs the cracks on its way back to the same collector and to the perimetral 
ditches. Colebidoe’s image came to our mind then :— 

“ Water, water everywhere 
“ And not a drop to drink.” 

There follow now the weather records* for a typical zone ;— 

Average annual rainfall, I Average monthly rainfall. 


inches . 58*70 inches 4*9 

Maximum. 73*72 Maximum. 16*67 

Minimum . 45*04 Minimum 0*13 


In 1922 the maximum rcunfall in 24 hours was 3*62 in., Dec. 1, and 5*74 
Dec. 1 and 2, 48 hours. There are roughly 175 rainy days in the year as 
compared with 75-100 in the South Coast. The Spring months, April, May 
and June, are the driest. River floods occur, as a rule in May and November. 
A wholesale drainage project carried out in the Arecibo district was doomed 
to failure from the start for various apparent reasons. Two small scale 
(15-20 acres) under drainage experiments, with home-made tiles, may be 
considered successful in various ways besides cane yield, in spite of the fact 
that the low level of the land called really for pumping—^which it did not get— 
for the voiding of the tile system during very high tides. One small-scale 
experiment (43*50 acres) for drainage of a field by pumping increased the 
cane yield approximately three-fold. Highly successful work of this nature 
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has been done at Central Mercedita, Ponce, and at Central Canovanas at 
Loiza. Paste Viejo was improving its project when last seen by the writer. 
Information was received from Central Eureka some time ago to the efiect that 
equipment had been imported for the making of clay tile, but without news in 
regard to its workings. Under the auspices of the Rockfeller Foimdation, 
tile-drained demonstration plots are spreading over the Island. 

When all the advantages discussed above are not to be enjoyed, when 
land or water are not mastered, time should be made full use of. If rainy days 
and dry spells cut off a good proportion of effective planting, cultivating and 
growing days, then there is but one thing to do, which is to carry on the work 
during favourable weather. This is equivalent to crowding the task into a 
short space of time. An early “ gran cultura ” will run for more months, thus 
having at its disposal more rainy days and more heat units. January and 
February spring-plant will run a better chance of a good stand before real dry 
weather sets in. Late Spring plant and Jime and July ratoons might be left 
over for harvest in their second year. Reference has already been made to 
the fact that any such plan would require extra land prepared beforehand and 
ready for the top seed obtained at the beginning of the grinding season, or from 
the seed fields for the summer plantings. 

Here a new factor looms higher and higher in proportion as the plantation 
movement is thus accelerated. That is, ample equipment. Four complete 
sets of steam tackles, several tractors, a thousand oxen, besides horses and 
mules, seem to keep busy in the annual turn-over of a 3000-4000 acre crop on 
the South Coast, ^ ratoon and ^ plant cane. Apparently they have at their 
disposal about ^ horse-power per acre of crop. The cost of such equipment 
would probably run up the 8200,000 figure. It is doubtfvil if the North and 
West sections average horse-power per acre. 

Parsimony of mechanical power protracts the work beyond fair weather. 
Wet, slippery, cloddy soils cannot be safely gone over with machinery. The 
plantings must be made. Hand labour is resorted to ; and the classical holes 
on the grand bank save the situation, but with a higher outlay. This reminds 
us of the Javanese planter with his harvested, soggy rice fields before him. 
He cannot afford to wait until the soil drips dry, and he sends his spade gangs 
to do the trenching. The spread of the straight-furrow system of planting is 
responsible for the saving of some time. It is being gradually adopted where 
well-drained loams or sandy loams are to be planted. It is dangerous to use 
it on low, silt and clay loams. The writer developed a system intermediate 
between the classical “ chorro ” and the “ grand bank ” by back-furrowing 
the two-row banks with intermediate water-furrows alongside of them, then 
throwing any clods and loose dirt on the centre line by means of a specially 
devised road grader, and making the planting furrows on the banks thus formed. 
Depending on the kind of soil, cross-ditches are then cut by hand or with the 
middle-bursters at required intervals. When properly done, the water-furrows 
should be deeper than the planting furrows so that good drainage obtains. 
In case of very wet weather, the water furrows can be deepened by hand where 
water stagnates. Holes are in this way dispensed with, saving expense and 
labourers when they are scarce. We understand this system has been tried 
by others, with what success we do not know. 

The fact that the irrigated plantation has to keep the furrows clear for 
water flow and the unirrigated section its ditches open for drainage has reduced 
intertillage to a minimum. At any rate, this point of superficial cultivation, 
except for weeding purposes, stands a mooted question, since the results of the 
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fundamental 125 experiments carried on by Messrs. Catbs and Cox of the 
Federal Department of Agriculture were made known to the scientific world. 
The windrowing of the trash on alternate banks has also limited the question to 
one-half of the field. In the case of two-row-bank planting, this half is all 
water-furrows. 

One thing, however, seems clear in the writer’s mind: that the possibility 
of our ratoon crops has not until recently been realized. Subsoiling of ratoons 
is gaining in favour. Tonnages of 30, 40 and 60 per acre are commoner now 
from first and second year ratoons. It would seem as if knifing the roots 
before the new shoots come up is capable of bringing about results of incal¬ 
culable value. 

{To he continued,) 


The Sugar Trade in Japan. 

By WALTER BUOHLBR. 

The wholesale price of refined sugar in Tokyo is about Yen 20. per 100 kin 
{132*277 lbs.) and is sold to the public at Yen 0*23 per 1*322 lbs. This high 
cost of sugar in Japan is the direct result of the tariff protection and sugar 
consumption tax, which were imposed by the Japanese Government with 
the avowed object of assisting the Japanese sugar industry. The yield to the 
Exchequer from the sugar excise was estimated for the year 1929-30 to amount 
to Yen 82,797,184. In the meantime, Formosa’s sugar production is steadily 
increasing and is estimated to reach the 14 million (piculs) mark for this 
year as against 12 millions for 1928. This increase in supply has led the 
Japanese Sugar Refiners’ Association to put a limitation on the quantity to be 
sold during this year in Japan, fixing it at 13,178,000 piculs (1 picul = 132*277 
lbs.). Of course, their object is to maintain prices in the domestic market 
and so far they have been fairly successful, thanks to the protection they 
receive and can rely on getting at all times from the Government. 

But there is bound to come a time—^and the sooner it does, the better 
will it be for the Japanese public—^when a halt will have to be called on this 
subsidization of a few people who control the sugar business in Japan. 
Already sugar dealers and confectioners are making their voices heard pro¬ 
testing against the high price they have to pay to sugar companies, who 
invariably agree between themselves on the price to be charged, no matter 
what the state of the world’s sugar market may be. 

Apart from the major consideration of the cost of living for the average 
man in Japan, there is the confectionery industry in that country which has 
grown within the past fifteen years to a tremendous extent and is now 
endeavouring to develop an important export trade with other Asiatic markets. 
The development of a home sugar industry in so far as beet sugar is concerned 
is a secondary matter, for its cultivation in the Hokkaido has not yet shown 
very promising results, nor, for that matter, has that in South Manchuria. 
In the case of the former, the cause lies in the unsuitability of the climate 
and the soil, most of which is heavy and not sugar beet sofi at all, cuid the 
disinclination of the Japanese to work as tillers of the ground in a cold climate. 
There is plenty of room in the Hokkaido for Japan’s teeming millions, but 
they prefer warmer climates and less strenuous work; nor are they willing to 
admit Chinese to do such work for them, though these would be quite willing 
to come. 
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So, the Japanese Government is continuing to encourage the production 
of cane in Formosa, in fact has made the growth of sugar cane compulsory, 
fixes prices, and on the whole acts in an arbitrary manner towards the 
natives. But credit must be given to the Japanese for the constant imj^rove- 
ment of the plantation and cultivation system, which has led to the remarkable 
increase in Formosa’s crops in recent years. During those years Japanese sugar 
interests have become of considerable importance in the world’s sugar markets, 
buying forward and speculating perhaps even to a greater extent than others, 
with the result that at the time of the fall in sugar they lost heavily. The 
following statistics of Japan’s sugar trade and industry will give one a fair 
idea of the position it stands in :— 


Cane 

Sugar 


Production in Formosa. 
1926 1927 

Metric Tons Metric Tons 


4,786,861 .. 3,994,039 .. 

499,926 .. 411,140 .. 


Metric Tons 


Exports of sugar to Japan proper .... 686,082 

Other countries . 7,932 


1928 

Metric Tons 
6,228,130 
680,063 
Value (Yen) 
121,413,629 
1.262,784 


Imports of Sugar into Japan. 

/-1927-» /-1928-^ 

Piculs Value (Yen) Piculs Value (Yen) 
Under No. II standard .. 632,310.. 6,812,051.. 380,009.. 2,774,408.. 

„ „ 15 „ .. 3,528,536.. 38,390,178.. 106,661.. 1,116,366.. 

„ „ 18 „ .. 653,866.. 6,881,686.. 459,160.. 4,729,647.. 

„ „ 22 „ .. 2,003,074.. 22,568,788.. 6,361,646.. 66,174,977.. 


Total including others .. 7,022,826.. 76,804,004.. 6,360,922.. 3,796,281.. 


,-1929-. 

Piculs Value (Yen) 

71.770.. 480,157 

27.608.. 198,091 

396,046.. 3,085,266 

3,186,425.. 20,258,631 


3,795,281.. 31,159,748 


Imports op Sugar into Japan by Countries. 


From — 

Dutch East Indies . 6,879,517.. 63,807,426.. 6,230,002.. 63,702,079.. 3,673,640.. 30,354,810 

Cuba. 936,594.. 10,809,729.. 89,266.. 948,322.. 112,686.. 736,026 

PhUlppine Islands . 184,416.. 1,319,402.. 21,265.. 199,601.. 7,266.. 41,082 


Total including others .. 7,022,826.. 75,804,004.. 6,350,988.. 64,958,588.. 8,795,281.. 31,159,748 


Exports from Japan of Befined Sugar* 


To— 

China. 2,228,913.. 24,619,181.. 3,117,004., 31,620,491.. 2,879,585.. 22,084,695 

KwantungProvince .... 229,635.. 2,459,009.. 374,164.. 3,710,022.. 547,469.. 5,065,697 

Asiatic Aussia. 79,736.. 1,611,292.. 221,861.. 2,237,117.. 93,354.. 928,039 


Total Including others .. 2,631,057.. 28,917,437.. 3,797,486.. 38,414,569.. 3,220,987.. 29,974,917 

Supply and Demand in Japan proper. 

1926 1927 1928 

Piculs Piculs Piculs 


^ aVUAO 4. AVU4B A iVUtP 

Jroducttott . 1,007,000 .. 1,66^000 .. 1,960,000 

Consumption.. 12,557,000 .. 12,967,000 .. I 4 , 98 f .000 


All values In Yen. 1 picul « 182*277 lbs. 


Sugar, Ltd. waa registered as a public company on 
July 26th with a nominal capital of £350,000, to establish and operate a beet sugar 
factory in the neighbourhood of George, Cape Province, South Africa, for refining 
sugar for consumption in the Union of South Africa. The Earl of Badnor is Chairman 
and tl^ direetorate includes Mr. A. Jarosch, of the Erste Bitiimer Maschinenfabrik 


Engmerino Work in Mauritius. In Sir Francis Watts’s Beport on the 
Mauritius Sugar uidustry, it is stated that there are in that island good engineering 
of making much of the znachinwy required for tho sugar factories, 
m^uding even the h^vy and complicated machines and engines. The extent to 
wmoh them engineering shops are capable of operating may be judged from the 
foUoynng list of items manufactured by them at one time or other ; MiH, engines and 
gearing; qua^ple triple efleet evaporators; vacuum pans; crushers; crystals 
laers; Juice heatera; wet and dry air pumps; maceration tanlm; barometric con* 
* cush-cush and sugar elevators; filter-presses; defecators; sulphitation 
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Report op the Committee on Varieties of Sugab Cane to the Third . 
Congress of the International Society of Sugar Cane 
Technologists. W. G. G. Moir. 1929. 

In looking over the titles of papers presented at the meeting of the 
tntemational Society of Technologists last year in Java, Section C on Varieties 
including Propagation and Selection attracts first attention. And this is 
not only because the subject is one that is being pressed in all sugar cone 
countries at the present moment, but also because Java has been in the past 
and is at the present moment the scene of the greatest development in this 
study, and has achieved the greatest triumphs. The Section was appro¬ 
priately held under the chairmanship of W. G. G. Motb, who was placed in 
charge of the Committee on Varieties of Sugar Cane at the Havana Meeting 
three years previously, and had immediately set to work on that subject 
with commendable enthusiasm. 

He stated, in opening the Secl.ion. that two meetings of an informal 
character had already been held on the technique of breeding work, and 
therefore at once proceeded to present his Report on the work of his .Committee 
on Vaiieties which had been accom^jlished during the previous three years. 
His first step was to enlarge the small Committee, tentatively designated at 
Havana, and consisting of known workers on the classification of canes, by 
rnakiiig it world-wdde geographically. His object was apparently to have a 
correspondent in each important sugar cane tract, who would be able to 
report at first hand on the cane varieties being grown there; and about 24 
new names w^ere added. Considering the wide extent of the country and 
the great number of unknown cane varieties grown there, it was natural that 
India including Burma sliould be more fully represented. Analysing the 
locations of the nine members with a knowledge of Indian sugar cane work, 
we see that Bengal, Assam and the North West Frontier Province alone are 
without resident representatives, though each of these tracts has its points 
of inteiest in the canes found there. 1; is further to be noted that no response 
has been received from Formosa and that there is no correspondent as yet 
in China. It is however of jjarticular importance at the present time to have 
rejjresentatives of these countries, because of recent questions which have 
arisen regarding the original habitat of Saccharum s'lnmsc, 

Moir draw's attention in his Report to the great complications presented 
by the past literature on cane varieties. The descriptions recorded are by 
various writers and in different languages, and of very Afferent value. “ Many 
writers have attempted to straighten out synonomy of names from these 
meagre descriptions and have complicated the problem more than helj^ed it. 
Due to this complication in nomenclature, some very erroneous ideas of 
certain cane varieties have been obtained by reading results published \mder 
a certain name when, in reality, they applied to some other variety.” This 
literature of course deals especially with the older cane varieties, and it is for 
many reasons important that it should be studied very carefully; not only 
because of the rapid disappearance of many of them from cultivation, but of 
the increasing attention being paid to them as possible new parents in breeding 
work. It may be assumed that no cane variety with a wide range of use¬ 
fulness can be passed over until the cause of its wdde acceptance has been 
determined. 

To remedy and counter this confusion in the literature, past^ present 
and future, a detailed questiomiaire was widely distributed at the earliest 
possible moment, so as to collect all the information possible on this compli- 
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cated subject in a sort of central clearing house, which could in future serve 
as a source of information for cane workers throughout the world. It was 
recognized that the work was long and arduous, but the great point aimed 
at was to make a start. The details of the questionnaire need not concern 
U5». It was also recognized that as years pass new points may be worked out 
and added, and the relative value of the whole of them can be revised at 
intervals, with the aim of ultimate simplification; and it is only by such a ques¬ 
tionnaire that at present the crucial points in classification can be determined. 
The chairman of the Committee expresses his gratification at the response 
accorded to his questionnaire thus far; many replies have been received, 
with the forms filled in with all available data; and these together with 
published descriptions will bo held by him for future compilation. In passing, 
he records the sad death of a most important member of his Committee, 
namely, F. S. Eable “ whose valuable contributions and suggestions have 
materially aided our progress.” 

The questionnaire is printed in extenso in the Report, and a list is 
appended of the names of the varieties and the recorders of the descriptions 
received~*over 250 cane varieties from all parts of the world. It is somewhat 
surprising to note the number of canes growing in Hawaii under native 
names ; and India, Java and Louisiana have sent many descriptions. A sub¬ 
committee has, we believe, been formed in India under T. S. Venkatraman 
and Noel Deerr. 

The chairman of the meeting then called for remarks on the advisability 
of forming central collections of all cane varieties at present obtainable, for 
breeding purposes and study, as suggested by V. J. Konigsberger at one 
of the informal meetings, presumably also the better to deal with synonymy. 
The chief points emerging from this discussion were as follows : (1) The 
advisability of restricting the entry of cane varieties into any country to 
recognized government channels, possibly through quarantine regulations ; 
this would prevent, it was said, individuals from bringing in canes and giving 
them their own names, as was being done ; (2) that there should be more than 
one central collection, both because of the distance for the canes to travel 
when distributing them and of the danger of varieties being lost by disease or 
death ; (3) that the selection of localities for the collections should be left to 
the standing Committee on Varieties; (4) the advisability of getting into 
touch with the International Breeders’ Association, whicli is closely related 
to the International Institute of Agriculture in Rome. The sites proposed 
by different members for the collections were ; Washington, which did not 
receive much support, Java, Porto Rico, Cuba and Hawaii. 

The following resolution was passed at the Gleneral Session :— 

“ Whereas at the present time many identical varieties occur imder 
different names and also different varieties are cultivated under the same 
name, and Whereas rational studies on sugar cane need a reliable identification 
and description, and Whereas cane breeding work needs the availability of 
all original canes and of those canes which played a part in cane husbandry, 
and Whereas further investigations on genetics and taxonomy of sugar cane are 
of prominent importance for further development of the sugar cane industry, 
it is Resolved that the assembled delegates of the Java meetings of the Inter¬ 
national Society of Sugar Cane Technologists recommend that in two or 
possibly three different ooimtries collections should be made of all cane 
varieties mentioned above, and Be it further resolved that the executive 
committee take the necessary steps for the establishment of such collection 
gardens.” 
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Pabasitbs of Sugab Canb Moth Bobebs. D. L. van Dine. Tropical 
Pkmt Research Foundation. Scientific Contributions No. 13. 1929. 

The moth borer, Diatraea saccharalist is a pest of major importance in 
the cane fields of Cuba. It affects growth and tonnage, and entails heavy- 
losses in field and factory; besides, it shortens the length of life during which 
ratoons can be profitably reaped. And, recognizing that its parasitic enemies 
are among the most important factors in its control, studies have been begun 
at Baxagtia Experiment Station into all aspects of their life history. Such 
study is the necessary preliminary to experimental work and introductions 
of fresh parasites from other countries. The present paper reviews the litera¬ 
ture available to the author on the parasites of all moth borers of the cane, 
which presumably is fairly complete as to Cuba, but as regards the other 
countries includes only the records accessible to him. This literature is 
summarized in two lists, one of countries, and the other of the species of 
parasites ; and there is a copious bibliography appended, of over 70 papers 
published since 1912. 

Van Dine states that it is intended that the work in Cuba shall include 
a study of various methods, whose aim is to increase the numbers and effi¬ 
ciency of the parasites, both by operations in the field and by artificial 
propagation ; and he gives the following examjdes of this class of work. 

(1) The injurious effect of burning the trash on the numbers of Trichogranima 
minutum^ the egg parasite of the moth borer, which has been noted in Porto 
Rico and Louisiana. (2) Artificial rearing of this parasite in large numbers 
on the larvae of other insects than the moth borer, and letting them loose in 
the cane fields at the appropriate time. This has been effected in California 
and Louisiana through the agency of the larvae of the grain moth, the practice 
in Louisiana being to rear the parasites on the larvae of the grain moth in 
the winter and let them free in the cane fields in the spring, long before they 
would normally appear there. A similar method is reported from St. Vincent. 
Habland, in 1915, published an account of his attempt to increase the number 
of hosts of Trichogramma, without in any way endangering the local crops. 
A species of Crotalaria was found to be attacked by the caterpillar of Utethesia 
omatrix, and this caterpillar was parasitized by Trichogramma. The growing 
of this Crotalaria would thus serve his purpose. (3) Trichogramma mmutum, 
in the fiy stage, has been noted to feed on the flowers of certain plants. As 
this of course is the stage in the life of the parasite in which the eggs of the 
moth borer are parasitized, the presence of the plants bearing their flower 
food should increase the number of the flies. “ For Trichogramma to become 
established in a region it is therefore essential that its plant host as well as 
its insect host be present.” 

The importance of co-operation between coimtries is emphasized by a 
few cases in which the parasites of the moth borer have been introduced from 
one coimtry to another : Cuba to Louisiana, Florida and Mexico, Central 
America to Porto Rico, Java to Formosa; and steps are being taken to intro¬ 
duce further parasites to Louisiana from Argentina and New Guinea. The 
following cases may be added for the British West Indies, drawn from another 
part of VAN Dike’s paper ; Antigua, Ipohracon grenadensis from British 
Guiana; Barbados, Bassus Diatraeae, Ipohracon grenadensis^ Ipohracon 
puheruPuSf and undetermined species of Ipobracon and Bassus from British 
Guiana : Trinidad, Ipohracon grenadensis from British Guiana ; British Guiana, 
which is particularly rich in parasites, Lixophaga diatraeae from Porto Rico. 

A committee has been appointed by the International Society of Sugar 
Cane Technologists with the same general object in view. The author 
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however issues a note of warning. “ While the writer favours co-operation 
in all efforts on exploration work for parasites, it is not considered that joint 
support and direction of such work is practical.” This because, in each 
specific case, the necessity arises for full knowledge of the conditions both 
of the country to be benefited and the region to be explored, and divided 
interests would , lesson the effectiveness of the task. ”The foreign work 
requires great personal responsibility on the part of the explorer, and having 
l>een given such responsibility, he should also be given full authority and 
support for such individual effort. He should not be limited by conflicting 
interests, either in time, or in too much long-distance direction. Each 
region should assume its share of the work, directed to meet its own require¬ 
ments, and by real co-operation profit by the work of all.” 

Tlie lists which follow these introductory remarks of the author, and 
which constitute the bulk of the paper, are full of interesting matter. Tlieir 
completeness is obviously limited by two chief factors : firstly, the amount 
of attention which has been given to the subject in different countries (and, 
on the whole, moth borers appear to bo of less economic importance in the 
Old World tiian in the New, and the species are often different in the two cases); 
and secondly, the literature available to the author. These factors may or may 
not account for certain incongruities which attract attention as to the distri¬ 
bution of the parasites dealt with. While, for instance, moth borers ore 
met with in all countries growing sugar cane, the great preponderance of 
parasitic species ap[>ears to belong to the New World, although the cane itself 
has been grown for a much shorter time there than in the Old World. Tricho- 
gramma mmutum is recorded from ])ractically all countries in the Now World, 
but is only found in Java among Old World covmtries ; and in that country 
there are other species of moth borer, and also other species of Trichogramma. 
The present intensive work is being carried on in the Now World, and that 
in the Old World is often limited to the work of explorers sent out from the 
countries around the Caribbean area. Lixophaga, Apanteles, Bassus, 
Epibracon, ProphainuTus appear to be the parasites receiving most attention, 
and they are all in the main New World forms. Notes on the parasitic 
fungxis Cordyceps are also included, and we see that it has been recorded only 
from the New World countries. If it turns out that the comparatively rare 
mention in the lists of the sugar cane tracts in the Old World is owing to the 
study not having made in detail there, it is of great importance to the workl’s 
cane industiy that this should be remedied, because of the urgent need for 
new forms to be brought into the fight against the moth borer. 

Natural Enemies of the Sugar Cane Moth Stalkbober in Cuba. H, K. 
Plank. Tropical Plant Besearch Foundation, Scientific Contri* 
hutiom No. 15. 1929. 

Of the ten s^^cies of parasitic insects on the local moth borer credited 
to Cuba by van Dine, one was described in 1865, five in 1915 and the remainder 
since that date (which gives a useful datum for the recent development of 
this class of work). All but two have been met with in Baragua since the 
work there commenced in 1925. In the body of this paper the brief discussions 
of these pests are placed in their order of economic importance ; further 
they are arranged in two groups, four being regarded as major pests, and 
five of minor destructiveness. A list of predatory insects met with is added, 
chiefly earwigs, fire-flies and ants. 

The major group includes Lixophaga diatraeae^ Apanteles diatraeaCt Bassus 
stigmat^rus and Trichogramma minulum* These four have been most frequently 
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met with and, taken together, have been observed to parasitize about half 
the boreia in some localities at certain seasons of the year. The minor group 
consists of four species of Sarcophaga and one of Chaetopsis, which have been 
reared from larvae or pupae of D, aaccharalia, and are considered of doubtful 
or of little importance in the natural control of the borer. The predators 
have never been noted to be any considerable factor in the matter. 

Two tables summarize certain details of a preliminary survey conducted 
by the author as to the relative distribution of these parasites ; as judged by 
their collection in different parts of Cuba, and during the twelve months of 
the year. The first Table deals with observations on the members of the 
major group of parasites, during the four years 1926-1929. This list includes 
the parasites found in or reared from 32 centrals scattered over six provinces, 
and the work appears to have been of a more intensive nature in the eastern 
half of the coimtry. Taking the provinces from west to east, the numbers 
of selected centrals were : Pinar del Rio 3, Habana 2, Matanzas 3 and Santa 
Clara 3 in the wostem half, and in the eastern, Camaguey (including Baragua) 
10, and Oriente 11. Thus two-thirds of these centrals were in Camaguey and 
Oriente, where only one-third of the centrals of Cuba are located, though 
doubtless the most important ones. 

Lixophaga was found in 30 of the centrals examined, and it is though^ 
that further study will demonstrate its presence in the remaining two. In 
other words, it is well distributed throughout the entire island. Bassus was 
collected in seven centrals chiefly in the east, Apanteles in five, though it was 
not met with in Oriente, and Trichogramma in six chiefly in Camaguey and 
Oriente. The second Table serves a different purpose. It gives results of a 
study of all the insect enemies recorded of the moth borer met with on a single 
estate in Camaguey dimug the three ^’'ears 1926-1928. The occurrence of 
each parasite or predator is listed for each month, and also the stage of the 
moth borer attacked is indicated, whether egg, larva, pupa, or adult. The 
only egg parasite was Trichogramma, and the only parasite found of the adult 
moth was Lixophaga. The great bulk were, as vras natural, collected from 
the larva. 

Lixophaga was foimd in the larva in each month of the year, was also 
collected from pupae in four months and, on one occasion, from a moth on 
the wing. Apanteles was only found in the larv’^ae, and in all months excepting 
March and May. Bassus was met with in the larva during six months, 
chiefly in summer, and also in the pupa in July. Trichogramma is only 
listed as occurring in the eggs in March Sarcophaga atemodontia, the most 
important among the minor parasites, was found in the pupa during*eight 
months and in the larva in one. 

Interesting observations are recorded in the studios of tlie three major 
parasites of the larvae and pupae, but there are many points still to be cleared 
up as regards their habits and life history. The comparative rarity of Tricho¬ 
gramma the egg parasite, however, deserves closer attention, because this 
parasite is supposed to play an extremely important part in the control of 
the moth borer in some of the West Indian Islands. We can only conclude 
from the context that the search for this parasite as reported in the second 
Table was not made with any thoroughness. The author writes as follows : 
“ Although reported by Wolcott and mentioned by Holloway as having 
been found at Mercedes in 1915 and 1918, this minute parasite of the eggs 
of Diatraea and other moths was not encountered in the present investigations 
until recently.” During March to July in 1988 and January to May in 1989, 
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however, collections of borer egg masses from the leaves of young canes were 
made on 16 centrals, scattered over the island, to determine the range of the 
parasite. “ The egg masses of the borer that yielded parasites constitiited 
from 9 per cent, to 100 per cent, of the total number collected at these centrals, 
31*7 per cent, being the average. One mass had only one egg parasitized.” 

The author’s remarks raise considerable doubt as to the effici¬ 
ency of this egg parasite in controlling the moth borer, not only in Cuba, 
hut elsewliere. In Cuba the eggs collected in March and April showed higher 
infection than later in the year ; in fact, none was found in the eggs collected 
in July. Although many factors might influence these results, he rightly 
obseives that only one survival in an egg mass would be necessary to cause 
the death or severe injury of the stalk. Tn older canes it is rare for more than 
two or three borers to be found on the same stalk; and thus Trichogramma 
may only be killing those borers which would never reach maturity under 
ordinary conditions. This is a point of view which might well be borne in 
mind in all places where an abimdance of this minute fly is relied on for the 
control of the moth borer. 

Sugar Cane—Sorghum Hybrids. B. Thomas and T. S. Venkatraman. 

Agricultural Jourruxl of India. VoL XXV, Part II, March, 1930. 

The authors point out that the long duration of the sugar cane crop and 
the heavy outlay before any profit can be reaped are serious local drawbacks 
os regards any extension of the area in India under this crop. Some success 
has been obtained at Coimbatore in producing early maturing varieties, of 
which Cos 214, 281, and 290 are examples. But for some time they had 
entertained the idea of crossing the sugar canes with some short duration 
cereal, if that were possible, for this purpose. The opportunity presented 
itself for this experiment in October-November, 1929, when POJ 2726 
was the first and only one to flower about the middle of October and apparently 
had no pollen of its own. Its stigmas were copiously dusted with the pollen 
of the local periamarijal Sorghum, the fluff when sown gave abundant ger¬ 
mination, and some thousands of seedlings are being nursed to maturity. 
These seedlings are showing considerable variations among themselves, and 
“ certain of them are showing obvious traces of the Sorghum blood in their 
mode of growth ajid the shape, texture, and structure of the leaves. The 
hybrid seedlings include quite a number of albinos, not noticed in sugar cane 
seedlings but reported to be not uncommon in Sorghum seedlings. The 
albinos are dying off, while the others are growing satisfactorily. A careful 
examination of the Sorghum plants would appear to indicate that there do 
exist* certain affinities between the two genera. The Sorghum stem possesses 
root eyes like the sugar cane and we have been able to propagate the Sorghum 
vegetatively by planting it like sugar cane cuttings.” It will be better to 
reserve comment on this strange happening until the seedlings make further 
growth, and details are presented by the authors as to the traces of Sorghum 
affinity in the seedlings of POJ 2726. CAB 

Mb. Baldwin on Beet Sugar. —Mr. Beddwin, in discussing with an agricultural 
gathering the means to be taken by his party to assist British agriculture, is reported 
to have remarked : “ As to beet sugar, I have consulted some of the experts and they 
are agreed that we ought to grow in this country up to more than double our present 
acre^e. I hope to see that done. I am not going to say that will be done with a 
subsidy, but I will say that it is perfectly obvious we shall have to examine the situa¬ 
tion with the greatest care to see whether the industry can survive without a bounty, 
and, if one is essential, to what extent it is so.” 
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Determination of Sugar bjr Double Polarization, 
using Baryta-Alumina Clarification.* 

Bt JOHN H' HALDANB and NOXL DHlIiRR. 


Direct polarization, neglecting the influence of active reducing sugars, is 
distinguished from double polarization, which corrects for this influence by 
the process originally devised by Clebget, and still known by his name. 
This method introduces known and recognized errors which are due to 
(1) the volume of the xirecipitate formed by the lead salts ; (2) the varia¬ 
bility of the direct reading, dependent upon the quantity of lead employed ; 
and (3) the direct and invert readings being made in different media, the 
direct slightly alkaline and the invert strongly acid, the effect of which is to 
give a varying rotation to the reducing sugars originally present. 

Processes have been put forward to eliminate these errors. The use of 
dry basic lead acetate, as in Hobne*s method,* aims at eliminating the first ; 
the second and third may be removed by double neutral polarization, as first 
proposed by Sauxarb,* and further elaborated by Jackson and Gillis*. 
One of us* has worked out a scheme which introduces strict double neutral 
polarization, and at the same time corrects for precipitate volume errors. 
The method following the modified routine due to Coates and Shen* has 
been used in five factories during the past season. In this scheme, clarifi¬ 
cation for the direct reading is effected by the precipitation within the solution 
of equivalent quantities of barium hydroxide and aluminium sulphate. This 
inversion is made with sulphuric acid, and clarification effected with the 
appropriate quantities of barium hydroxide and aluminium sulphate. In 
this way a strict double neutral polarization is obtained, which, combined 
with correction for the volume of the precipitate, eliminates the errors 
inherent in the use of lead salts. In the statement below are collected the 
averages of the determinations made in five factories during the past season 
on mixed juice, syrup and waste moliisses, the determinations given being : 
(1) conventional direct polarization with dry lead method (Horne) ; (2) 
conventional double polarization (Stbubwald’) ; (3) direct polarization, 
baryta and alumina, precipitate volume corrected; and (4) double polari¬ 
zation, baryta and alumina, precipitate volume corrected. The expression 

.. 100 (P —I) 

used m calculation is : ~-r- - - ——-—- 

142 — 0-0676 (22 — 13) — T/2. 

The order of the results given by different methods, and the differences 
between them, are very uniform. The only irregularity is obser\’’ed in 
Factory 3 in which with syrup the sugar per cent, with barjda-alumina is 
higher than the sugar per cent, with lead. Accepting that direct polarizection 
with lead is the most commonly used method, and that double polarization 
with baryta-alumina gives results least incorrect, the error amovmts to 
0*68 per cent., an exactly equal error being introduced if the conventional 
double polarization method with lead be used. Dependent on the point of 
view, this error is trifling or serious. When the best controlled factories diow 
an unknown lo&s of I per cent., an error of 0-68 per cent may be regarded as 
of no great importance. On the other hand, 0*68 per cent, on 10,000 tons 
of sugar represents 68 tons. A loss of this order in sugar which hod once 
been credited to stores account would not be lightly regarded; yet a loss 
obscured by incorrect methods of analysis is equally real, though not equally 

1 Paper (here slightly abridged) published in the Proceedings of the Third (Java) Congress 
of the International Society of Sugar Cane Technologists. 

2 J, Amtr. Chem, See., 1908, 26,186. 5 Trans. 8th Intern. Congress Appl. Chem. 

♦ 1920, 509,670, 688. “ ISJ,, 1915,179. « Ind, A Bng. Chm. 20, 70. 

^ ArchUf, 1918, 21.1888; 1918, 489. 
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readilj realized. A few determinations on waste molasses have been made 
with invertase using the preparation “ Invertase Scales Red Label.” These 


Mixed Juice. 


Factory 

1 


Direct Pol. 
12-51 . 

Lead 

Double Pol. 

... 12*70 . 


(8) 

Baryta 
Direct Pol. 
12-43 . 


DoutS Pol. 
12-69 


2 


11-36 . 

... 11*66 . 


11-26 


11-46 


3 


10-32 . 

... 10*48 . 


10-29 


10-45 


4 


10-33 . 

... 10*46 . 


10-27 . 


10-43 


6 


12-05 . 

... 12*18 . 


11-98 . 


12*08 

Mean 

... 

.... 

11-31 . 

... 11*49 . 


11-24 . 


11*40 

Factory 

1 


49-71 . 

Sybup. 

... 60*36 


49-62 


50*03 


2 


48-86 . 

... 49-93 . 


48-51 


49-20 


3 


47-71 . 

... 47-96 . 


47-51 . 


48-14 


4 


45-65 . 

... 46*18 . 


45-37 . 


46*06 


6 


40-36 . 

... 41*11 . 


40-03 . 


40*78 

Mean 

.. . 

. ..., 

46-46 . 

... 47*10 . 


46-19 . 


46*84 

Factory 

1 


Waste Molasses. 
35-24 .... 36-10 . 


34-84 . 


35*61 

2 


34-93 . 

... 37*47 . 


33-16 . 


35*49 


3 


34-95 . 

... 36*09 . 


34-04 . 


36*84 


4 


32-96 . 

... 33*92 . 


30-88 . 


33-66 


5 


32-83 . 

... 36*07 . 


31-25 . 


36-33 

Mean 



34-18 . 

... 36-93 . 


32-83 . 


35-18 


agree witliin experimental error of observation with those obtained with 
acid inversion as above. This process which entails only one clarification 
operation, and eliminates the preparation of one solution seems the most 
desirable routine, and will be further examined when occasion permits. 


Corrosion Resisting Steel. —Steel manufacturers are now selling sjjecial 
corrosion resisting alloys offering remarkable resistance to many chemical reagents, 
while at the same time possessing meclianical properties which render them widely 
serviceable and capable of being worked into a great variety of forms. They are 
supplied in the form of castings, forgings, sheets and tubes. 


Training Technologists. —Arrangements have been made by the South African 
Sugar Technologists’ Association for the training of young sugar-house workers at 
the Natal Technical Ck)l]ege, a 4-year schedule of studies having been drawn up. 
Mr. J. Rault, of Natal Estates, Ltd., will conduct the technology classes, and other 
estates will probably assist by loaning the services of well qualified members of their 
staff. In addition to classes in chemistry, physics, mathematics, agriculture, 
engineering, and sugar technology, it is hoped to train men in the use of the new 
Locking system of factory accounting, which will probably come into considerable 
prominence in the near future. On the completion of the third year, students will 
sit for the Grade I Examination of the City and Guilds of London Institute, and in 
the fourth year they will be prepared for the Final Examination. 

Advertising Sugar. —^The Sugar Institute in the U.S. has for over a year been 
carrying on a wide-spread advertising campaign for the purpose of overcoming the 
hostile attitude of the general public towards sugar. Quiet, persuasive advertise¬ 
ments, stating the truth from start to finish about sweets, were placed in hundreds of 
publications, every one of them having previously been approved by a group of 
foremost doctors, food chemists and dentists. A booklet illustrating these clever, 
telling displays in favour of the virtues of sugar was recently pimlished. This 
propaganda must have gone far towards enlightening the public of that country on 
the proper use of sugar. In planning the campaign for 1930, more emphasis has been 
placed on the importance of sugar as a flavour to make wholesome foods more enjoy¬ 
able. Such efforts to increase consumption might well be imitated in other countries. 
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Ministry Sugar Beet Investigations. 

The series of demonstrations, begun in 1927, and carried out in 1928,^ 
were continued in 1929. Their object was to deal more specifically with the 
problems of plant population, manuring, and varieties. The severe winter 
frosts enabled a fine tilth and good seed bed to be obtained. Where rain feJJ 
between drilling and singling time, germination was regular, but in some dis¬ 
tricts the drought delayed it. The subsequent great drought did not, except 
on the lighter soils, prevent the realization of a heavier yield of beet per acre, 
with a consistently higher sugar percentage, than in the previous two years. 
The fine weather during the earlier period of lifting enabled the bulk of the 
crop to be harvested under good conditions, thus reducing the cost of opera¬ 
tions and of dirt tare. As a rule, the response to artificial manures was satis¬ 
factory despite the drought. 

General Results ,—In general, the results support the conclusions arrived 
at in the previous years’ reports, but no significance can be attached to the 
statistical data. The returns, if looked upon as emx)irical, and relating only 
to the district or centre from which the results were obtained, provide, in 
conjunction with the investigator’s interpretation, information of local value 
only. It is impossible to assess variations in yield quantitatively, with any 
degree of reliability, under a scheme which lacks the precision of a scientific 
experiment or a sufficient number of centres to mitigate or counteract the 
inconsistent factors which arise in attempting to make comparisons. It 
is only necessary to mention the possible infiuence on the result of such factors 
as variety, dates of sowing and singling, differences in plant per acre, and 
previous manuring and cropping. In the past year the value of a good tilth 
produced by natural conditions, associated with the climatic influences which 
provided regular germination, good growth, a higher sugar content and a clean 
and dry lifting time, tends to indicate that these factors, together with what 
is known as “ fertility,” or land in good heart, are the dominant factors in beet 
cultivation as with all other crops. 

Inter-Row Widths and Spacing ,—^When they are considered separately, 
the district results indicate as in previous years that the narrower rows 
provide the higher yields, but the variation in row widths and singling dis¬ 
tances prevents even an arithmetical mean or average being taken from the 
collective returns. The consensus of opinion favours the narrower inter-row 
width of not more than 20 in., with singling to a distance of 10 in. The 
results, however, are not sufficiently uniform to provide conclusive evidence 
on the point. The cost in the Essex investigations of manual and horse 
labour from drilling up to,, and mcluding lifting, with 17 im,. 21 in. and 24 in. 
work is shown to be £3. 48. 2d., £1.12^^ 8d. and ISs^ 9d. per acre respectively 
more then the cost on 28-in. work. 

In. Norfolk to eliminate the effect of plant population per axire, an attempt 
was made, by controlling the rate of seeding and by singling to a measured 
distance, to leave the same number of plants per unit area, namely, 30,000 
plants per acre. The result emphasizes the extreme difficulty of eliminating a 
normally variable factor under field conditiona. In only six cases out of 
thirty-four vf&te the number of beets lifted within 500 of the anticipated 30,000 
plants to the ocikb. 

Nitrogenous Manures ^—About three owt. per acre may be regarded as 
the optimum quantitative dressing. The general findings of previous years, 
that the best time of application was at seed time, was not borne out at all 
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centres in 1929, but this effect may be attributable to the unusual climatic 
conditions and the fact that in the absence of sufficient moisture the early 
applications were not fully used. The highest increase in yield was given by 
nitrate of soda in one district, by nitro-chalk in the second and calcium cyana- 
mide in the third. Nitrate of soda appeared to produce higher yields than 
sillphate of ammonia. 

Mineral Manures .—^These investigations were eonfined to fen soils, and 
confirm the findings of previous demonstrations, namely, that dressings of 
superphosphate up to four cwt. per acre give the greatest increase in weight. 
On black fen soils which are naturally fertile, complete dressings of artificials 
show little response. Where comparisons were made between different forms 
of phosphatic manures, superphosphate gave better results than either slag or 
steamed bone flour. 

Varieties .—^The trials of varieties are inconclusive. It is not thought 
necessary to include in this note the reports of the local results, since these 
must be regarded as of local significance only, but those who require detailed 
information of these results should apply either to the Ministry or to the 
Agricultural Organizer of the County in which the work was done. The 
counties which co-operated in the investigations were Cambridge, Essex, 
Kesteven, Lindsey (Lines.), Norfolk, Nottingham, Shropshire, East Suffolk 
and Yorkshire. 

Acid Tbbatment of Beet Seed. 

The treatment of beet seed by sulphuric acid has been investigated in 
Germany for the control of Phoma betae, it being found that germination 
appeared to be benefited, though no attempt was made to determine the 
superiority numerically. In recent work by F. Hanley and R. M. Woodman^ 
work was imdertaken in this direction, the idea being to crack the seed cluster^ 
and thus expose the actual seeds, mechanical means to do this having failed. 
In one series of experiments, for example, 250 grms. of Kleinwanzleben seed 
were covered by sulphuric acid (80 per cent.), allowed to remain for 5 min., 
when the seed had become well wetted and charred ; then the acid was drained 
off on a Buchner funnel, and the seed washed vigorously with water, next 
with 1 per cent, sodium hydroxide, and again with water. Lastly it was 
spread out on filter-paper to dry ; later germination tests were made with this 
seed, also with seed soaked in water for the same time, and again with un¬ 
treated seed. As the result of these experiments, and of others, the authors 
found in all cases a statistically significant difference in favour of the acid 
treatment. Such treatment increased not only the rate of germination, but 
the total useful percentage germination, and also the total number of seedlings 
from a given number of seed-clusters alive at singling time. The acid treat¬ 
ment caused no reduction in the average size of seedling, but rather the con¬ 
trary. Since the germinative capacity of the seed clusters was not reduced by 
acid treatment, the fact that the acid treated seed contains a greaternumberof 
seed-clusters per gramme must obviously lead to the production of a greater 
number of seedlings from a given weight of seed. From this viewpoint, there¬ 
fore, the use of acid treated seed may be regarded as equivalent to using a 40 
per cent, heavier seed-rate. When, further, the seed-rate is adjusted so that 
the same numbers of seeds are sown per acre, the acid treated seed will stiU 
produce a better “ plant,” the germinative capacity being increased by the 
6W5id treatment. Water-soaked seed germinated better than the untreated 
material, but the difference was not generally significant. 


i J. Soe. Chm. Ind., 1980, 49 , No. 19, £15-2201. 
422 



Beet As:ricyltyral Notes* 


Irish Beet Cultural Experiments. 

The report on the sugar beet experiments conducted in , 1928 by the 
Department of Agriculture for the Irish Free State has just been issued, and 
will be of interest to all beet-growing farmers.^ The results, it is true, to a 
large extent confirm similar experiments in England, but they are worth a 
brief mention if only to remind farmers of certain outstanding cultural facts. 
The first finding to be noted shows that the standard dressing of 4 cwt. super¬ 
phosphate, 4 cwt. kainit, and 1 cwt. sulphate of ammonia per acre applied 
immediately before sowing has proved generally more satisfactory than any 
modification of it. An additional application of 15 per cent, of the dressing, 
however, gave a profitable increase, so that, where the outlay can be afforded 
and other general conditions of soil are favourable, an additional 25 per cent, of 
the standard dressing is worth trying. Further trials as to the best quantity 
of the standard dressing for general use are, however, proceeding, and the 
report recommends that, pending final conclusions, the quantities stated should 
be used, in addition to a top-dressing of 1 cwt. nitrate of soda per acre a few 
days after the crop is singled. The 1 cwt. of nitrate of soda can be given even 
before singling where the crop is attacked by insect pests, or where growth has 
been retarded by adverse weather. 

The next finding of the Report is that a dressing of sugar factory waste 
lime at the rate of 4 tons per acre in the autumn and winter, prior to sowing, 
increased the average yield of roots and the sugar content only very slightly. 
This is contrary to a belief that has found currency that such waste lime is 
veiy useful dressing. The trials show that a waste lime-dressing may produce 
a profitable increase when the soil is deficient in lime, but that ordinary burnt 
lime may, in such a case, prove more economical. The next concerns storage 
*of beet. The experiment showed that there occurred in beet stored over a 
period of 8-10 weeks in an ordinary narrow clamp with straw, a decrease of 
sugar amounting to about 6 per cent, of the total weight of sugar in the beet. 
The next finding deals with the making of silage from the beet tops, either 
alone or when mixed with beet pulp. It seems that the making of silage in¬ 
volves considerable risk of loss, and that, at any rate in Ireland, it is usually 
more economical to feed the tops in the fresh condition. Then follow three 
items which have been proved in beet cultivation. First that the time of 
the application of farm-yard manure, whether during the winter or with the 
drills in the spring, has no appreciable influence on the yield of beet, or on the 
sugar content, or on the shape of the roots. Second, that the best crop 
results are obtained when the drills are 21 in. or less in width and when the 
plants are singled to approximately 9 in. apart. Third, that better results are 
obtained when the plants are singled at the four-leaf stage, than when singled 
at either an earlier or later stage of growth. 

Factors inelubncino the Quality of Beets. 

In a discussion on “ Soil Composition as related to the Composition of 
Sugar Beets,” H. W. Dahlberg, Research Manager of the Great Western 
Sugar Co., placed the chief factors influencing the quality of the beet as follows: 
(1) Climate; (2) soil and cultural practices ; and (3) heredity. The unusually 
fine quality of beets grown in northern latitudes is certain and definite whether 
we speak of North America or Europe. Beets grown in northern Italy at 
about the same latitude as southern Montana, but with a much warmer climate, ^ 
averaee o nly 13 per cent, sugar. Czecho-Slovakia, in the same latitude as 
From tlie Ministry of Agrlcultuie, March 28th, 1930. 
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Winnipeg, Canada, raises beets of 18 per cent, sugar and high purity. South¬ 
ern Sweden, in the same latitude as Hudson Bay, has the finest beets any^vhere 
in the world, sometimes as high as 20 to 21 per cent, sugar, and 90® purity. 
Some might say that the soil in these northern latitudes is perhaps so 
different in composition that this would account for the variation. In order 
to prove this point, an enterprising Italian sugar manufacturer shipped a car¬ 
load of Italian soil to Czecho-Slovakia and a carload of Czecho-Slovakian soil 
to Italy. In both countries the same seed was grown side by side in Italian 
and Czecho-Slovakian soil. The results in Czecho-Slovakia were as follows: 
The purities of the beets were the same but the sugar content of those from the 
Italian soil w’as 17*75 per cent, compared with 17 per cent, in the local soil. In 
other words, Italian soil which produced very poor quality beets down south 
had no difficulty in producing beets of excellent character when the soil was 
transported north. While the growing season is shorter in number of days, 
the number of working hours per day is greater. If we compare the total 
hours of daylight at Denver with East Grand Forks, we find that the latter has 
from 1J to 2 hours more daylight per day during the months of Jtme, July and 
August. This does not mean that they have that much more sunshine. 
It is becoming more and more evident that diffused light such as we have be¬ 
fore sunrise and after sunset is a very desirable form of light for developing 
sugar content. Having more working hoius of daylight, the beet has time to 
really ripen by using up the available nitrogen in the soil. The time when a 
beet becomes ripe is when it has used up the available nitrogen, and this time 
is characterized by the yellowing of the leaves. The time of ripening can be 
delayed by using either excessive quantities of manure or by applying a nitro¬ 
gen fertilizer during the growing season. 

Miscellaneous . 

Beet Tops as Fodder ,—Trials in bullock feeding on sugar beet tops and 
pulp have been carried out during the past three years on the farm of the 
Norfolk Agricultural Station, and the results obtained are summarized by 
S. T. Johnson.^ In 1928, due to the severe frosts, and to other conditions, 
the value of the material was probably below its average level. In 1929, how¬ 
ever, the use of ground chalk appears to have prevented the recurrence of the 
souring which was a troublesome feature of the first week or two in the 1928 
trial. The animals eating the tops in the 1929 season always looked well and 
their live weights confirmed their appearance of thriftiness. Lime, in one of 
the forms in which it is placed on the market for feeding purposes, should al¬ 
ways be included in the diet of bullocks when sugar beet tops are being fed. 
Tops imdoubtedly possess considerably manurial value when ploughed down, 
but it is quite obviously wasteful to use them in this way, since their manurial 
equivalent can be purchased very much more cheaply than their food equiva¬ 
lent. 

Maxwell-Bouloone Scale. —Those interested in improving methods of chemi¬ 
cal control should note that this simplified juice scale is claimed to be not only the 
most accurate automatic scale, but the most moderately priced apparatus of its 
kind. A Certificate received from the Java Experiment Station stated that “ It is 
the most accurate weighing machine which exists; it is perfectly mechanical ay>d 
automatic and needs no supervision. Its construction is so strong that it will, for 
years, need no repair.*’ There are no fewer than 59 of these juice scales working in 
Java, weiring raw juice, imbibition wa ter, syrup, molasses and diluted filter-mud.® 

1 Jowrmrf 0 / m Mini^ry of Agrimlture, 1980, 37, No. 3, 210-211. 

8 Data from a recent advertisement. 


424 



Publicatiotis Received 


The Measurement of Hydrogen-Ion Concentration, Julius Grant, Ph.D., A J.C. With 
illustrations and diagrams. (Longmans, Green & Co., London). Price : 9s. 

After consulting the standard works on hydrogen-ion determination, many 
must have felt that a book dealing more directly and more prewstioally with the 
subject was rather to be desired. In this small volume they will probably find their 
requirements met. It gives the shortest and simplest account of the theoretical 
side consistent with the needs of the worker. On the practical side, it gives a good 
account of the electrometric method, describing the preparation of electrodes and 
cells, the setting up of apparatus, and the actual making of measurements. An 
easily constructed noq[iograph for the translation of millivolts into pff values or the 
reverse is here shown. Regarding the colorimetric method, much useful information 
is given, particularly in dealing with the preparation of indicator and buffer solutions. 
Directions are given for making up permanent colour standards, using cobalt nitrate, 
potassium dichromate, and copper sulphate, which are said to keep definitely. 
However, these and other colour standards, as those made of transparent strips 
impregnated with the indicator, must be used with caution. In fact, it is pointed 
out, the electrometric method should always be used for checking purposes, esx>ecially 
of buffer solutions, and is indispensable in the determination of hydrogen-ion con¬ 
centration where accuracy is required. 


Handbook of Chemistry and Physics. By Charles H. Hodgman and Norbert A. Lange. 

Fourteenth Edition. (Chemical Rubber Publishing Co., of Cleveland, Ohio, 

U.S.A.). 1930. Price: «6.00. 

Previous editions of this Handbook ** have been noticed in these columns 
from time to time, when we have drawn attention to the immense amount of accurate, 
important, and up-to-date information which it contains. We are familiar with the 
latest editions of Ataok’s “ Chemists* Yearbook,” the ” Chemiker Kalendar,** the 
“ Tables Annuelles de Constants,” and others, but this compilation is certainly the 
most complete of all, so far as chemical and physical data are concerned. Methods 
qf technical and commercial analysis, such as form a useful feature of Atack’s book, 
however, find no place here. It is purely a collection of definitions, constants, tables 
and miscellaneous information, arranged under the following headings : Mathe¬ 
matical Tables; General Chemical Tables; Properties of Matter ; Heat; Hygrometrio 
and Thermometric Tables; Sound; Electricity and Magnetism; Light; Miscellaneous 
Tables; Definitions and Formulae; Laboratory Arts and Receipts; Photographic 
Formulae ; Measures and Units; Wire Tables; and Problems in Chemistry and 
Physics. As a rectteil of such information, by reason of its remarkable completeness, 
it is imique. Such a volume is not a luxury to the chemist engaged in investigation 
work in the sugar fewtory or refinery laboratory, but a necessity. 


Studies on the History of the Russo-Ukrainian Sugar Industry. By Prof. C. Wobly. 
Vol. II. 1861-62 to 1894-95. In Russian. (Acaddmie des Sciences 
Oukalnienne, Kiev, rue Korolenko, 54. 1930. 

Contents : General characteristics of the policital economy in Ukrainia during 
1861-1895. The beet sugar industry before the freedom of the serfs up to the year 
1881-82. Development of the beet sugar industry during the period 1881-82 to 
1894-95. The territory of the sugar industry in 1861-62 to 1894-95. Changes in the 
process of cultivation of the beet cmd its harvesting during 1861-62 to 1894-95. 

The Porto Rico Sugar Manual. By A. B. Gilmore. Post 4to., 280 pages. (A. B. 

Gilmore, 600 Godchaux Building, New Orleans). Price $10.00. 

This is a new addition to the list of Gilmore Manuals, and deals exhaustively with 
both the Porto Rican and Santo Domingan sugar industries; details include Owner¬ 
ship, factory, location, operating personnel, machinery equipment, transportation 
faoihties, sugar production, etc. A front section of the manual is devoted to the 
presentation of all the formal addresses delivered before the 1929-30 annual meeting 
of the Association of Sugar Technologists of Porto Rico, together with a few special 
individual contributions to the manual from Porto Rican technologists. 
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Brevities. 


Colloid Elimination. —J. S. Paine, J. C. Keane and M. A. MoCalip of the 
U.S. Bureau of Chemistry have stated thati “ the colloid elimination by dye test was 
distinctly greater in double defecation, which method also gave a lar^r rise in ap¬ 
parent purity as well as a slightly better general appearance.** This double defeca¬ 
tion is an important function of the Petree Process, by which colloids are eliminated 
to a maximum extent. This means easier filtration for the refiner. ^ 


Aoid-Pboop Cement. —^What should prove to be very useful material for sugar 
factories is an acid-proof cement which has been employed in the heavy chemical 
industry for some time, and known to be reliable. Ordinary concrete being attacked 
by sugar juices and syrups, and deteriorated before very long, this special cement 
should prove of much use for the flooring around the mills, filter-presses, and else¬ 
where. It sets hard, carries heavy loads, and adlieres to iron, stone, brick, etc. It 
withstands all acids with tlie exception of hydrofluoric, at any temperature; and is 
unafiected also by weak alkalis. It is quite suitable for the economical construction 
of storage tanks for molasses, and the like. 


Sugars for Egg Preservation. —It is known that when egg batter containing 
the yolks is frozen without the addition of a suitable protective agent, the egg struc¬ 
ture is broken down, and the thawed batter is watery and ropy. Sugars are the most 
common of the protective, non-coagulating agents used in this fmezing process of 
preserving eggs. O. M. Urbain and J. N. Miller^ now find that the coagulation of the 
lecitliin may be prevented by the addition of 10 per cent, of dextrose or levulose 
(by weight), either of which is much more effective than sucrose. These two sugars 
also show an advantage over sucrose from the standpoint of the fermentation and 
bacterial decomposition of the thawed batters. 


British Empire Trade Exhibition at Buenos Ayres. —The British Empire 
Trade Exhibition which is being held in Buenos Ayres in 1931 will be open from 
March 14th to April 27th. It is intended to bo truly representative of the British 
Empire and only British articles are eligible. The British Chamber of Commerce 
in Buenos Ayres is prepared to give all assistance possible to firms not already rep¬ 
resented, in finding agents, and early correspondence on this subject is invited. The 
Customs is allowing all goods to be imported free of duty into the exhibition provided 
they are re-export^ after it closes. The London address of the Exhibition promoters 
is at 5, Parliament Mansions, Orchard Street, S.W.l ; and the Argentine address is 
at Calle Beconquista 46, Buenos Ayres. 


Waste Wood Utilization.* —^About 400 tons of scrap wood, produced per day 
at the plant of the Ford Motor Co., Iron Mountain, Mich., is subjected to destructive 
distillation in Stafford vertical retorts, operating continuously while using the heat 
developed by the exothermic carbonization. Final products that are obtained 
include, in addition to charcoal and incondensible gases (which are burned under the 
boilers and used for heating up retorts), C.P. methanol, methyl acetone, allyl alcohol, 
ketones, methyl acetate, soluble tar, pitch, creosote oil, ethyl aeetate, and ethyl 
formate. The finished products are of standard purity, and are disposed of on the 
chemical market, except the ethyl acetate, the production of which is largely utilized 
in making the lacquer finish and artificial leather for the Ford car. 


Cane Ripeness. —^As an indication of the ripeness of the cane, the dry substance 
^ determined rapidly by means of a refractometer is now being much used, especially 
in selection work. Ordinarily a small piece of cane cut out without destroying the 
stalk is crushed between the jaws of an ordinary pair of pliers, and the juice thus 
obtained placed between the prism surfaces. Mr. A. Garcia, of Bais Central, P.I., 
however, has devised a kind of lancet, which is much more conveniently manipulated. 
It is really an awl with a rather deep straight groove running from the point to the 
hilt. It is simply inserted with steady pressure into the part of the cane to be sam¬ 
pled, usually pointing obliquely upward. Several drops of juice immediately run 
down the groove, the lancet is withdrawn, and the liquid run between .the refracto- 
meter prisms by gravity. It is a practical little instrument.» ly _ 


X 1928, 31. 2 Data from a recent advertisement, 
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Brevities* 


CzxBic Acid.—^A rticles and patent literature have been published of late on the 
production of citric acid from su^ar solutions. ^ Natural citric acid is largely produced 
in Italy» and efforts are now bemg made (it is reported) to concentrate production 
in that country in one centre, and to adopt other means, with the object of better 
meeting the severe competition of the synthetic material, now being manufactured 
in Belgium and in America. _ 

SuoAH TOR Fatigue. —Prof. Donald A. Laird, Director of the Physiological 
Laboratory, Colgate University, Hamilton, New York, has carried out detailed 
experiments on students on the value of sugar in resisting fatigue, concluding that: 
** Workers who find it necessary to stay awake when they would normally be in 
bed can greatly ofiset the feeling of fatigue that comes during the night and on the 
day following by indulging in a sweet snack in the form of sweetened drinks, candy, 
or any other fo^ that contains sugar.” 

Metbic Units roB Chemical Contbol. —^Dr. W. E. Cross, Director, Sugar 
Experiment Station, Tucumdn, Argentina, wrote to the Java Congress : “ If we are 
to have international systems of chemical control, it is necessary that these be 
based upon a uniform unitary system, and this should of course be the metric 
system. At present it is practically impossible to compare the results of one country 
with those of another without making elaborate calculations to reduce the reports 

to the same units. I think the adoption of metric units exclusively is a sine 

qua non for any attempt to put chemical control of cane factories on an international 
basis.” _ 

Synthetic Alcohol.— “ To your directors it appears inconceivable that the use 
of molasses can ever be replaced by substitutes or by synthetic processes. Molasses 
is a by-product that will continue to be produced irrespective of the price at which 
it can be sold, for the simple reason that sugar cannot be manufactured without 
producing molasses. We feel satisfied that synthetic alcohol can never do more than 
prevent molasses prices from rising beyond economic limits, and a regulating factor 
of this nature would benefit rather than endanger our business. The world at the 
moment produces about 27,000,000 tons of sugar per year and the total production of 
molasses is six to seven million tons, of which we handle approximately one-third,” 2 

Bagasse Utilization. —In Hawaii a company having an authorized capital of 
$10,000,000 is being planned for the manufacture of wall-board and possibly other 
products. It is taking over a concern known as Hawaiian Cellulose, Ltd., and is 
supported by influential local business men. Particulars have now been published 
of the manufacture of ” Mazolith ” moulding composition from comstedks and 
corncobs, * the process being briefly to cook with caustic soda, beat to a jell, and dry. 
It is a dense, hard bone-like substance, having satisfactory electrical properties. 
Using cornstalks as raw material it can be produced in a small plant for $240 per ton. 
Other fibrous substances, including no doubt bagasse, can be used for the manufac¬ 
ture of this insulating material. 

Fine Obain Sugabs. —^Refined sugar of very fine grain has heretofore been 
supplied by refiners by disintegrating and sifting. But recently in the U.S. the attention 
of technologists has been directed to the Vamau-Wayne process for the direct 
production of such a fine product.^ Syrup or liquor, prepared by concentrate 
high-grade char-filtered liquors in effects and finally in a finishing pan to a solids 
content of 80-86 per cent., is cooled with great rapidity by introducing it in the form 
of mists or films into an air or vacuum chamber (the ” grainer ”) under pve-deter- 
mined conditions of control to effect a rapid temperature drop. This causes the 
spontaneous appearance of a very thick grain setting. A very full account of the 
process was recently given in our Patents Review.* Advantages claimed are that 
large yields are obtained; the time element in graining is eliminated ; fuel is saved, 
and the process is continuous and nearly automatic. Fine grain sugar made by 
the Imperial Sugar Co., of Sugar Land, Texas, by this process is being marketed in 
the U.S. under the name of ” Banquet Ultra Refined Sugar.” _ 

11.5../., 1929, 97, 172, 672. 

8 Mr. F. E. EnBLBEBQ (Cbatrmaa and Managing Director) at the last animal meeting of 
United MolasaeB Co., Ltd. 

8 MUceUamow PublietUUms No. ilf-108 : by C« E. Habifobd ; publiehed by the Bureau of Standards. 

Facts otemf Sugar, 1930, 25, No. 21,620. * IJSJ., 1929, 448; 1980,888. 
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Kspobts on Faotoby Equipment in Natal. Proceedings of the Annual Oongresst 
South African Sugar Technologists’* Association, 1920. 

A number of questions were sent out to sugar factories in Natal, and the results 
are here summarized, though it is to be remarked that the returns show very wide 
variations. Mills, —^Tons of cane crushed per hour, 21*5 to 40. Fibre m cane, per 
cent., general average 16*4 to 17*0, one factory, however, reporting 18. Whether 
cane knives are used: 7 out of 10 factories stat^ these preparatory appliances were 
employed. Benefits from cane knives: in general, better feed, increased cax>aoity, and 
(in 2 cases) higher extraction. Milling equipment: 7 out of 13 factories have 
Erajewskis, with 3 or 4 sets of mills, generally 4; four have double crushers. Capacity 
based on cane of 14 per cent, fibre: mills using Elrajewskis report from 40 to 65 tons; 
and the double crushing factories, 85 tons. Maceration: 20 to 30 per cent. Boilers»r— 
Heating surface in sq. ft. per ton cane hour : Average about 300 to 450, though one 
factory reported only 140, and another 281. In replying as to the b.h.s. necessary 
(a) for mill white and (6) for 96°, one factory reported (a) 380 and (h) 450, another 

(а) 400 and (h) 490, and another (a) 450 and (h) 550. Grate area per sq. ft. of heating 
surface : 1 to about 75. Water-tube or fire-tube : fire-tube mostly, and in some in¬ 
stances both. Economizers : 2 use them out of 11 factories. Preheaters : 2 out of 
11 use them, the Howden-Ljungstrom being reported as “ very good,” and the 
“ NOCO ” as giving 12 per cent, increased steam pressure. Supplementary Fuel; 
3 out of 11 use none; 6 coal and 2 wood. 

Juice Scales, —Out of 12 factories, 3 do not use them; one uses the Maxwell- 
Boulogne, and one the Kichardson ; while the rest use the Howe. Maceration water, 
3 weigh, one uses a meter, and the rest calculate from the volume. Juice-heaters : 
Tjrpe, 3 out of 12 use both vertical and horizontal, 5 vertical only, and 4 horizontal 
only; average capacity in sq. ft. of N.S. per ton cane, 58. Clarifiers and Subsiders ; 
Type, out of 12 replying 1 uses Petree subsiders, two have Dorrs, and the rest ordinary 
rectangular subsiders with or without coils. Batio of volume (in cub. ft.) per ton of 
cane per hour considered necessary for Dorrs : the figures is returned at 1 ; 200 and 
1 ; 723 ; for open rectangular apparatus, those replying gave 1 : 85, 90, 100 and 130. 
Filter-presses : Capacity of mud settling tanks per ton cane hour, from 16 to 60; 
one factory considers 20 necessary, and another states 80, say 40 as average. Ratio 
of filtering area per ton of cane per hour necessary for mill white : 80 to 175 (but one 
factory returns 286); and for raws, 57 to 175. Two use the hydraulic closing device 
on their filter-presses. Scum pump: 5 state they are using the Cameron, its capacity 
varying from 4000 to 8000 ; five use monte-jus, Pre-Evaporator ; One factory only 
uses a pre-evaporator; 4 have triples, 8 quadruples. Heating surface per ton cane 
hour; for triples 250 is considered necessary, and for quads 300 to 350. Average 
density of (a) juice and (6) syrup: these returns vary from (a) 14*8 to 18*6 and (6) from 
45 to 58° Brix. Save-all: 10 of the factories stated they have no special type, one 
has McNeil’s patent, and the 12th retunw “ counter-current-type.” Vacuum Pump : 
Cub. ft. per min. displacement per ton cane hour, 32 to 59 is considered necessary. 
Pans : All factories replying egress preference for calandrias, excepting one which 
uses coil for making large grain sugar. Total h.s. per ton cane hour : the average 
for calandrias appears to be about 60 (though the returns here again vary consider- 
Bbly); and for coils, 15 to 30. Ratio h.s. to volume for calandria pans, 1*5 to 1; and 
for coils, 1 to 1. Heating surface per ton cane hour necessary for (a) mill whites is 
returned as 60 to 100; and for (h) raws, 40 to 75. Crystallizers : Cubic capacity per 

^ grades : one factory returns (a) 60, 

(б) 90 and (c) 200 ; another, (a) 90, (6) 128 and (c) 316; and another (a) 122, (b) 285, 
and (c) 320. Centrifugals : Sieving area in sq. ft. per ton cane hour, in the case of 
raws (o) for 96°te8t, 2*5 and (6) low grades, 5*0. In the case of whites, the total average 
18 about 7 also. Type of centrifugal linings : 5 use Fontaine throughout; one spiral 
woven, the others perforated sheet. Sugar room : All the factories use platform 
scales; ^d 5 state they are not in favour of automatic scales, being said to be 
unreliable. 

copyright, and no part of it may be reproduced without permission.— 
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Cans Gbikbiko at High Speebs (in Cuba). J. R. Mayo, Jr. Proceedings of the 

Third Anmud Conference of the Association of Stigar Technologists of Cuba^ 

1929. 

In 1915 Mr. Julio Mabcelin in a well-known central in Camaguey Province 
reached a speed at the mill engines of 80 revs, per min., the rolls of the first, second, 
and third (and last) mills of the two tandems developing a speed of 40, 42^ and 
48 ft. per min. respectively, then an extremely high grinding coefficient. At the 
same time, the extraction compared well with that being obtained by the majority 
of Cuban mills. Later, the author took the matter up, and realized that with 
the appearance of greater pitch grooving the opening of the mills should be reduced 
greatly, while considering the setting of the crushers and the amount of cane to be 
ground. In a 19-roll tandem provided with knives he has been able to grind 330,000 
arrobas (3683 long tons) obtaining 05 per cent, extraction with 8-10 per cent, 
imbibition, the peripheral speed of the last mill being 42 ft. per min, with the third 
and fourth in proportion, the three being driven from the same engine. The speeds 
of the first and second did not exceed 30 and 34 ft., due to the ratio of the gearing 
and the general arrangement of the equipment. During the last idle season the 
gearing of the last three mills was modified, so that during the crop the speed of the 
last three mills was greatly increased, while the settings were closed and careful 
attention given to laboratory reports. At the last mill a maximum speed was 
attained of 53 ft. while grinding 360,000 arrobas (4017 long tons) of cane per day, 
and reaching an extraction of 96*6-96‘8 per cent, with 8-10 per cent, imbibition, 
and this in spite of the fact that the first and second mills had to be opened up to 
give passage to the body of cane. It should be noted here that the power required 
per 100 arrobas of cane increased 10 per cent, with relation to an increase of 26 per 
cent, in the speed of the rolls, in spite of the fact that the hydraulic pressure had 
been reduced 25 per cent. So much for the practical results obtained. Looking 
at the matter from the theoretical point of view, it will be seen that the time the 
bagasse is subjected to compression when passing through a mill depends naturally 
on the peripheral velocity of the rolls and the distance covered by the bagasse while 
subject to such compression. The principal objection raised against grinding at 
high speeds seems to be that this brings about as a corollary a reduction in the dura¬ 
tion of the time of compression, thereby increasing the possibility of re-absorption, 
and thus giving insufficient time for all the juice to escape from the cells, counter¬ 
balancing in fact the advantages obtained from the greater permeability of the 
blanket due to the corresponding diminution of its thickness. But the peripheral 
speed is a function of the angular velocity (revs, per min.) and of the diam. 
of the rolls, the effect of which latter can be seen from the following example : 
Assuming the bagasse blanket to have a thickness of 12 in. at the commencement 
of the period of compression, and the distance between the rolls to be iin., the 
peripheral speed and the amount of cane grormd being equal in both cases; then 
the rolls of 36 in. diam. wOl give % compression interval approximately 6J per cent, 
greater than that obtaining with rolls of 33 in. diam. 

The Vazcane Process, Geo. M. SeldeL Industrial and Engineering Chemistryp 

1930, 22, No. 7, 765-768. 

In an article by Earl L. Syubs^ a very full account was given of the process 
being tried out in Cuba for the utilization of bagasse for the production of fibre 
board. This present article gives some further particulars of the plant used, and 
in particulcu^ gives the following data on costs : ** A good idea may be obtained of 
the merits of the process by a comparison of the raw-material costs and the power 
consumption in stuff preparation in the Vazcane process with similar industries, 
since the other manufacturing costs are more or less the same. Since the present 
use for bagasse is as fuel for steam generation, the value of the fuel needed to replace 
bagasse may be taken as its raw-material value. Kerb* gives an evaporation of 
2^ lbs, of water from and at 212°F. per lb. of wet bagasse fired. The average of 
1 IJSJ, 1929, 645. 9 Kerr, Kents* Mechanical Englneero* Fooketbook. 8th ed., p. 810. 
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three boiler tests given in “ Steam is 2*47 lbs. water evaporated from and at 
212°F., the average moisture content being 49*2 per cent. With the existing low- 
piessure boilers in use on the sugar estates, good Cuban practice obtains an evapora¬ 
tion o£ 12 lbs. of water per lb. of fuel oil. Using 2*5 lbs. as the equivalent of bagasse, 
then 1 lb. of fuel oil would replace 4-80 lbs. of bagasse. One ton of fibre is equivalent 
roughly to 2 tons of bagasse, so that 4000/4*80 or 833 lbs. of fuel oil is the fuel 
necessary to replace 1 ton of fibre, or 2*48 barrels. At 581*60 per barrel the cost is 
$3*72 per ton. This cost represents that total raw-material cost, since there is 
no handling or storage charge in addition. The power consumed was 18*3 kilowatts 
per ton of dry fibre per 24 hours. The ppwer consumption chargeable against 
the production of board, however, is less, as in any event a certain power consump¬ 
tion must be charged against the production of sugar. In ordinary milling the power 
consumption is 0*6 kilowatt per ton of cane per 24 hours. On the basis of 10 per 
cent, fibre, this represents 6*0 kilowatt per ton of fibre per 24 hours, leaving a power 
consumption chargeable against pulp production of 13*3 kilowatts per ton fibre per 
24 hours. This figure, however, should be reduced further, as the energy expended 
in grinding is not dissipated but is recovered as heat, the mixture of pulp and juice 
becoming heated in the grinding operation. Since the juice must be heated in any 
case, the heat absorbed by the juice represents useful work, so that the new power 
chargeable against board is only the energy lost in transforming the electrical energy 
through mechanical energy into heat plus the subsequent loss by radiation. Even 
without taking the saving in steam for heating into consideration, the figure of 13*3 
kilowatts per ton of fibre per 24 hours compares very favourably with the 37 to 46 
kilowatts per ton of pulp per 24 hours in grinding wood for similar grades of wall- 
board. Since the refining and beating costs are practically the same, these power 
consumxjtions in grinding form a good index for the comparison of cost in the use 
of wood and Vazcane pulp for board manufacture.*’ The insulating board produced 
from Vazcane pulp is claimed to be equal to the best, and superior to most of 
the insulating boards on the market. In appearance the board is very uniform, with 
a fine mat surface. Strength equal to that of current boards is attained with a 
loss dense board. The decreased density gives a board of decreased thermal conduc- 
ductivity over current boards. The semi-commercial plant has proved so well the 
merit of the Vazcane process, that plans are imder way for the erection of commercial- 
sized factories in several sugar-producing countries. 

[The article illustmtes: A cane grinder; a forming machine ; a drying 
press; offices of the United Fruit Co., Havana, in which the Vazcane Insulation 
Board has been used for the interior finish; and lastly tlie Cabaret Tokio in which 
Vazcane semi-pressed board was used as interior finish.] 

Utilization of Molasses (fob Alcohol, Glycbbin, and Acetaldehyde Pbo- 
duction). N. M. Rydlewski. Proceedings of the Third Annual Conference 
of the Association of Sugar Technologists of Cuba, 1929. 

Duriiig the European war, unable to obtain the necessary supplies for explosives, 
the Germans used the nitrogen from the air and the glycerin from the spent-wash 
of their distilleries, the latter according to processes which have been greatly improved 
since, now giving excellent industrial and financial results. Several shipments 
representing average Cuban molasses have been sent to Germany for practical trials 
employing these new processes, and gave the following yields (per cent, molasses) ; 
Glycerin, 29*38 (twice distilled); 94 per cent, alcohol, 23*62 ; and 76 per cent, acetal¬ 
dehyde, 16*72 per cent., yields which are higher than at present obtainable from 
German beet molasses. Assume yields of only 24 per cent, of glycerin, equal to 
2880 lbs. per 1000 galls, of molasses; and 14 per cent, of acetaldehyde, equal to 
1680 lbs. per 1000 galls of molasses. Assume further that the distillery is making 
motor fuel composed of 60 galls, of alcohol and 40 galls, of sulphuric ether, then 
following is the commercial value of the various products that would be obtained in 
a distillery working from 60,000 galls, of Cuban molasses daily by modem methods : 
18,162 galls, of motor fuel at 29 cents per gall. $6,266 ; 2050 lbs, of fusel oil, 10 cents 
1 West, Paper Trade J., 1920, 19. No. 21, 62. 
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per lb., $206 ; 4480 arrobaa of compressed COa, Si per arroba, S4480 ; 144,000 lbs. 
glycerin of 100 per cent., at 12 cents per lb. (18 cents in JST.Y.) $17,280; and 84,000 lbs. 
of acetaldehyde of 76 per cent.) at 18 cents per lb. (25 cents in N.Y.), $16,120. That 
is a total of )^2,361. Against this one sets the following manufacturing expenses : 
18,162 galls, motor fuel (inc. tax), 36*4 cents per gall., $6,429; 2060 lbs. of fusel 
oil, without cost; 4480 arrobas of 00, (dry ice), 26 cents per arroba, $1120; 144,0001b. 
of glycerin, at 8 cents per lb., $11,620; and 84,000 lbs, of acetaldehyde at 8 cents per 
Ib.,^ $6720; that is a total cost of $25,789. This gives a gross profit of $16,562, 
which, less 26 per cent, for amortization, taxes, insurajice, administration charges, 
etc., leaves a nett profit of $12,421. Glycerin thus made would find a market all 
over the world without competition (the manufacturing cost of the product of soap 
m^uf^ture being very much higher ); while acetadehyde is used in large quan* 
titles in the paint industry, and is besides the principal base of many products. 
Carbon dioxide compressed to “ dry ice ** lasts ten times longer than water ice, is 
very hygienic and finds emplo 3 rm 6 nt in many industries; its loss by evaporation 
amounts to 10 per cent, jier day. Hence the result of this study is that a distillery 
by working up 60,000 galls, of molasses, and producing glycerin and acetaldehyde 
in addition to alcohol motor fuel and the other by‘products mentioned, can count 
on a daily nett income of $12,421 per day ; and the thought that occurs is the great 
possible value of the total molasses production of Cuba, amounting as it does to 
260 million gallons per year. 


History and Working of the Natal Ratio. G. S. Moberley. Proceedinge of the 
Annual General Meeting and Congress of the South African Sugar Tech^ 
nologists* Associatiwi, 1929. 

When sucrose payment for cane was inaugurated in Natal in 1927 the method 
of determining sucrose per cent, cane was laid down by the Fahey Conference 
Agreement, viz., the first crusher juice was tested for sucrose and this figure was 
multiplied by the Java ratio to give the sucrose per cent. cane. At first it was 
only considered practicable to determine the Java Ratio weekly, and a temporary 
figure hod to be used daily. This was taken as the ratio of the previous week, though 
in some cases a fixed daily ratio was taken throughout the crop. The sucrose in 
cane thus determined was altered to the surface actually found in the cane at the 
end of the week by the application of a correcting factor. One variation of the above 
was tried. This was to multiply the sucrose per cent, crusher juice by the weight 
of cane for each consignment and from the sum of these figures, and the total weight 
of sucrose found in the cane, a ratio was established. Tliis ratio was then multiplied 
by the product, sucrose per cent, crusher juice X tons of cane, which gave the adjusted 
sucrose in the individual consignments, without the application of a correcting 
factor. The advantage of this variation was that the ratio was based on sucrose 
in crusher juice as determined for^the consignments, instead of on the sucrose in the 
four-hourly samples of crusher juice, and it also enabled these figures to be compared, 
and the accuracy of the testing thus checked. Before the 1927 season was very 
far advanced it became apparent that the Java Ratio method was open to a very 
serious objection whenever the cane was wet by rain. Water adhering to the surface 
of the cane was washed off by the juice and went almost entirely into the first crusher 
juice and lowered its brix. This, of course, raised the Java Ratio, but the increase 
of the latter was for a whole week, and applied equally to wet and dry days during 
that week. The position could not be met entirely by adopting a daily Java Ratio, 
as it often happened that cane was wet for only part of a day. The result was that 
the sucrose per cent, cane for dry cane was too high at the expense of the wet cane. 
It therefore became necessary to find some means of overcoming this difficulty, 
and a committee of millers* and planters* chemists was convened to study the 
problem. 

From a series of experiments initiated by the writer at some of the larger 
factories, it become apparent that while wet cone caused a drop in Brix at the first 
crusher, the brix at subsequent units was scarcely affected. It was therefore 
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suggested that the ratio should be based on the drat mill juice (or what was aubse- 
quently termed the last pre>maceration juice), instead of on the first crusher juice. 
However, it was still necessary to test the first crusher juice for purity in order to 
apply the Fahey scale of purity bonus and penalty. As the testing of both juices 
for sucrose would have involved a lot of esctra work, it was suggested that the ratio 
should be based on the product, brix of last pre-maceration juice X purity on first 
crusher juice. This product was named the Natal Sucrose, and the ratio based on 


it was named the Natal Ratio, viz. : 


Sucrose per cent. Cane 


Natal Sucrose 


— X 100 which was 


adopted in the amendment to the Fahey Conference Agreement, known as Schedule B. 
The Natal Ratio has been in operation for a whole season, but it has been difELcult 
to judge the effect of it owing to the fact that 1028 was an exceptionally dry year. 
The author has studied the figures at the four largest factories, and firirfa gome extra¬ 
ordinarily conflicting results. In some cases the Brix of the L.P.M. juice remained 
steady during the wet weather, and in other oases it dropped, and there were even 
cases where it rose. However, while the use of the Natal Ratio appears to have been 
fairly satisfactory, it has not had a fair trial owing to the very dry conditions last 
year, and it should be continued for another year, when its further continuance 
can again be discussed, unless it is then possible to supersede it by a ratio based on 
the fibre per cent. cane. 


Industeial Alcohol. Warren N. Watson. Chem, db MetalL Eng., 1930, 27, No. 3, 
160-161. One bushel of com yields about 2*4 wine gallons of alcohol, and 2»7 
gallons of blackstrap about 1 wine gallon, 1 bushel of com thus being equivalent to 
nearly 6 J gallons of molasses. Cost of alcohol production from com (at 84 to 94 cents 
per bushel) allowing for the value of the spent grains is 37 to 40 cents per wine gallon, 
and that from molasses at 6*6 to 9*6 cents per gallon is 26 to 33 cents per wine gallon. 
This for average sized plants. “The most convincing argument against the investment 
of capital in new grain alcohol plants in the West is the advent of synthetic ethyl 
alcohol, which has already developed on a commercial scale in Furope .... Its 
cost of production in England was reported in 1922 at about 30 cents per gallon.’* 
Another factor in the alcohol situation is the question of substitution of other pro¬ 
ducts, keen competition being now encountered from glycerin and ethylene glycol as 
anti-freeze preparation, which is at present the principal use to which denatured 
alcohol is put in the U.S.A., 40 million out of a total production of 90 million gallons 
being used for that purpose.— Catalytic Pbophbties of Deoolobizino Cabbons. 
G. Mezzadroli and E, Vareton. Zymologia, 1929, 4, Nos. 6 and 6, 170-176 ; through 
JJeut, Zmkerind., 1930, 55, No. 16, 423. Following are shown the c.c. of oxygen 
evolved at 17*^0. from 6 c.c. of 3*6 per cent, hydrogen peroxide diluted with 10 c.c. of 
water in 30 min. by 2 grms. of various carbons; Charcoal, 14*6; Carboraffin, 3*2; 
Antichromos, 7*0 ; Nuchar-W, 14*8 ; Suchar-W, 24-4 ; standard Norit, 28*4 ; Super- 
norit, neutral, 40-4; Supemorit, acid, 44-2; Appula, 66*6 ; and bonechar, 63*0. 
After complete exhaustion of the decolorizing power of these carbons, their catalytic 
power equalizes, those which before had a high d.p. become less active, and vice 
versa.—DiLTTTioN in Relation to Compabativb Pubities. Hayward H. HIU. 

acta a Stigar, 1930,25, No. 23,668-671. In sugar factory products the difference 

Detween the total solids determined by the Brix hydrometer and the tme total solids 
present becomes greater as the concentration at which spindling is done decreases. An 
essential, therefore, to be observed by the chemist in spindling is that the total solida 
of each product should differ from the true solids as nearly as possible by the same 
amount as the difference present in the case of the juice Experiment lead the 
author to concMe that m order that the syrup purity be comparable with that of 
the juice from which it is obtained it must be diluted previous to spindling to approxi¬ 
mately the same density and non-sugar concentration os the juice. In the case of 
dfiuting it 1 to 1 will give a purity more nearly com|>arable than if 
^uted to a greater degree, for instance to the density of the juice. Syrup must be 

u 0 approximately the same density and non-sugar concentration as the juice. 

J.P.O. 
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UNITED STATES. 

CiNBMnxKKivBs. Norman Kay, of Joboa, Porto Bico. 1,768,446; serial 222,896. 

Parted, May 18th, 1930; appUoation filed, Sqjtember 29th, 1927. 

Mill knives used heretofore have been provided with smooth cutting edges 
which are intended to slice into the cane and cut it into fragments* This arrange¬ 
ment of knives is apt to strike the cane stalks with glancing blows. The present 
invention contemplates a knife which preliminarily shreds the cane to a very con¬ 
siderable degree, thereby materially reducing the work to be done by the rolls, 
so that in many cases their number can be reduced to advantage* A knife 
having a cutting edge is thus provided with a series of serrations or notches 
adapted to hook into the cane and shred it, in addition to the ordinary cutting and 
chopping action. Numeral 5 indicates a part of a conveyor 6, provided with an 

endless belt 7, having slats 8, adapted 
to conduct cane to a preliminary crush¬ 
er (not shown). Conveyor 6 is provided 
with side walls 10, to prevent the 
escape of cane. Above the side walls 
10 is a rotary shaft 11, mounted in 
bearings 12 and 13, supported in any 
suitable manner on the mill 5. Secured 
on the shaft 11 between the side walls 
10 of the conveyor 6 is a series of 
spiders 14, provided with arms 16, 
each arm having secured thereon, by 
suitable means, a cane knife 16. Each 
of the cane knives 16 comprises a 
shank 17, tangentially arranged on an 
arm 16, and a blade 18, curbed or 
bent back from the direction of 
movement of the knife, and provided 
with a cutting edge 19, which is interrupted by notches or serrations 20, each 
notch or serration having a cane engaging face 21, substantially at right angles 
or normcd to the cutting edge of the blade, and another face 22 extending towards 
the shank and intersecting the cutting edge of the blade at an acute angle. The 
edges of the fcu^es 21 are bevelled as at 21^ to provide relatively sharp cutting edges. 

In operation, cane is carried by the conveyor belt 7, and the slats 8 thereon, 
to the preliminary crusher 1, passing imder the rotary knives 16, which extend into 
the conveyor to a point closely adjficent the slats 8 of the belt 7, and are rotated 
at a relatively high speed. The cutting edges 19 of the blade 16 engage the cane to 
cut it up into pieces, the teeth formed by the notches 20 of the blades hooking into 
the cane and tearing it and shredding it, in addition to the normal cutting and 
chopping action of the blade. The notches provide in each revolving blade or arm 
a plurality of claws, spaced apart longitudinally of the arm, which repeatedly engage 
* and tear apart the stalk portions. The rotating knives 16 are so arranged in the 
conveyor 7 as to cut into the blanket of the cane to quite a depth, in order that 
substantially all of the blanket may be acted on and shredded by the knives. In 
practice, the improved knife has shredded to a quite complete and satisfactory 
degree the entire body or mass of cane moving toward the mill on the conveyor. 
Tl^ is ascribed to the serration of the knife blades, and more particularly to the fact 
that the blades are provided with a plurality of transverse cane shredding edges 



1 OoplsB of mdflcatloiu of patents with their drawings can be obtained on application to the 
foliowing^UnttM Mingdom : Patent Office, Sales Branch, 25, Southampton Bnifmngs, Ohancery 
lane, London, W.0.2 (price Is. each). Abetracts of United Kingdom patents marked in our Beview 
with a star (*) ate rraroduoed from the lUuttraUd OffieUU Jownal (PaUntih with the permission of 
the OontiQller of HJSt. Stationery Office, London. Sometimes only the drawing or dtawlngs ate 
so rei^uoed. United Slates: Oommisiioner of Patents, Washington, D.C. (price 10 oents ea(^. 
Prmm : L*lmprimerie Katlonale, 87, rue Vieille, du Temple, Paris. Osmony: Patentamt, Berlin^ 
Qemaiiy. 
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located at the edge of the blade in planes which are approximately normal to the 
plane of the blade itself. These shredding edges grip, bite into, and tear apart the 
oane stalks, which lie upon the conveyor in a dense mass so as to offer effective 
resistance and prevent displacement of the stalks away from the rearwardly bent 
or curved tips of the blades. 


Reactivatino Bonechab. Edgar W. Rice, of Yonkers, New York. ‘ 1,758,202. 

May 13th, 1930. 

In the present invention, the kiln is internally fired, and the gases are recirculated, 
effec ting a considerable saving in fuel; also the process is carried out at a rather low 
temperature and the char in its passage through the kiln encounters sufficient air 
to support actual conbustion. Thus the organic matter is actually burned out of 
the char rather than distilled off, no carbon deposits are formed, and the treated 
char is thoroughly reactivated and entirely free from clogging carbon deposits on 
its surface. In the accompanying drawing 10 designates a suitable base upon which 
an inlet chamber 11 is supported. An inclined rotary kiln 12 of conventional con¬ 
struction has bearings at its upper end in the walls of the inlet chamber 11, and at its 
lower end in one wall of a fire-box 13. Mechanism for rotating the kiln has been 
illustrated as a driven pinion 14 supported upon a base 15 and meshing with a ring 
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gear 16 fixed to the kiln. It is provided with the usual number of longitudinally 
extending fiights 18 for thoroughly tumbling and agitating the char as the latter is 
passed through the kiln. A vertical baffle wall 19 in the fire-box protects the dis¬ 
charge end of the kiln from receiving directly radiated heat from the burner 20 
(either gas or oil). From the chamber 11 there rises a fiue 24 preferably equipped 
with an automatic damper 25 which is controlled by the pressure in chamber 11. 
The char or other material to be treated is delivered through a chute 26 to the upper 
inlet end of the kiln, and may be brought to the chute by a screw conveyor 27, or 
other suitable mechanism. An air recirculation pipe 28 extends from the upper end 
of ^amber 11 back to the fire-box 13. A suitable fan or blower 29 in the pipe 
maintains a positive recirculation of gases back to the fire-box, and the pipe may 
be controlled by a damper 30 introduced between the chamber 11 and the fan. The 
heated char discharging from the lower outlet end of the kiln, drops into a chute 31, 
and passing under a gate valve 32, is subjected to a cooling spray of water from any 
number of spray heads 33 mounted in steam escape pipes 34. 

Char to be reactivated is discharged through the chute 26 into the upper end 
of the kiln, usually in a rather moist condition. The air supply is so regulated that 
the hot gases and products of combustion passing through the kiln from the fire-box 
will actually support combustion of the organic matter which has been adsorbed by 
the char. Due to the presence of blower 29 and damper 26, there will be a recircu¬ 
lation of gases back through the recirculation pipe 28 to the fiire-box. The damper 
26, of course, automatically opens to relieve pressures in the recirculation system, 
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and when recirculation is undesirable, it will be a very easy matter, not only to 
stop the recirculation by closing damper 30, but to quickly cool the kiln by the action 
of fan 29. The temperature in the kiln is maintained approximately between 
400 and 800^ Fahr. The char in its passage through the kiln is agitated and tumbled 
by the flights 18, so that by the time it has reached the discharge end of the 
kiln, the entire surface of the mass of material will have been properly exposed to 
the air an4 reactivated by the burning out of the organic matter as above described. 
The hot char coming down the chute 31 and under the gate valve 32 is properly 
cooled by the water spray at 33, and jjasses at a relatively low temperature through 
chute 36 to the storage bin or other receptacle. By recirculating the gases a con¬ 
siderable economy of fuel may be effected and a substantially uniform temperature 
maintained throughout the entire length of the kiln. 

MANUFacTUBB OF ABSOLUTE Alcohol. Elo! Rlcsurd, of Melle, France (assignor to 
U. S. Industrial Alcohol Co., of New York). 1,744,603; and 1,744,504; 
serials Nos. 688,049 and 724,132. Applications filed, January 23rd, 1924, 
and July 2nd, 1924; both patented January 21st, 1930. 

It is known that when there is added to the commercial alcohol to be dehydrated, 
an entraining body capable of forming a ternary azeotropic mixture and when this 
mixture is distilled, the vapours resulting from the distillation will contain the three 
components of the azeotropic mixture in a constant ratio irrespective of the quantities 
of the bodies in the reaction which were originally placed in the distilling column. 
In these conditions, the water can be entirely withdrawn from the mixture, and the 
column then contains only a binary mixture consisting of absolute alcohol and the 
entraining body, which mixture is separated by continuing the distillation so that 
absolute alcohol is finally obtained at the bottom of the column. It has further been 
proposed to treat the vapours of the azeotropic mixture which are discharged from the 
distilling column, and to produce, after condensation, either a homogeneous liquid or 
a liquid which separates into two layers, in order to recover the entraining body and 
the absolute alcohol contained in the homogeneous liquid or in the liquid consisting 
of two layers. The second invention relates to an improvement in the first des¬ 
cribed in application Serial No. 688,049, filed January 23, 1924, which consists in the 
utilization as the entraining liquid of a mixture of liquids which are suitably selected 
for the purpose, so as to take advantage of the favourable properties of one or more of 
the said liquids and to eliminate their unfavourable properties, so that on the whole 
the operation may be carried out with greater facility, or the output of the same may 
be increased. The said application discloses in general a process for producing 
absolute alcohol from aqueous alcohol by the addition of an entraining liquid, such, 
for example, as a petroleum hydrocarbon, the distillation being carried out therewith 
so as to obtain a condensate which separates into liquid layers, the layer containing the 
high percentage of entraining liquid being returned to the still, while the layer con¬ 
taining the high percentage of witer is first subject to the action of a dehydrating 
substance and then returned to the still. In the three examples given in the first 
application, the withdrawing body consisted of butyl chloride, carbon tetrachloride, 
or ethyl acetate. 

This present invention is an improvement over that described in connexion with 
the serial mentioned, and benzene, ethyl acetate or gasoline may be used as entraining 
liquids. Benzene when used alone as the entraining body will produce a ternary 
mixture having the minimum boiling point (about 65°C.) and which separates by 
condensation into two layers. The bottom layer, which contains the major part of 
the water in the mixture, represents 16 per cent, of the total volume and contains some 
32 per cent, of water, thus affording, per 100 volumes of distillate, a withdrawal of 
5*12 volumes of water. The upper layer would have the following composition by 
volume; benzene 85 per cent., alcohol 13 per cent, and water 2 per cent. Gasoline 
which is well rectified so as to be entirely distilled between 100-101°C. will produce 
a ternary mixtm^ having the minimum boiling point (70®C.) which separates by co- 
densation into two layers. The bottom layer, which contains nearly all the water in 
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the mixture, represents 37 per cent, of the total volume and contains 18 per cent, of 
water, affording per 100 volumes of distillate a withdrawal of 6*6 volumes of water. 
The composition by volume of the upper layer, in this instance, would be as follows : 
gasoline 96 per cent., alcohol 3‘6 per cent, and water 0*5 per cent. From the pre¬ 
ceding it will be observed that aside from the advantages offered by the latent heat of 
vaporization and the specific heat, gasoline is more favourable than benzene as con¬ 
cerns the power of withdraw^al of the water, but the decantation of its ternary mixture 
is less advantageous, since for equal amounts of water withdrawn, the volume of the 
bottom layer to be treated will become nearly twice that of the water in the cose of 
benzene. Claim is made for : “ A process for the manufacture of absolute alcohol from 
aqueous alcohol, comprising the mixing together of aqueous alcohol, benzene and 
gasoline, present in sufficient quantity to remove substantially all the water from 
the alcohol, and the benzene and gasoline serving as entraining bodies to form 
with the alcohol an azeotropic mixture containing water when distilled having a 
minimum boiling point, and in which the said mixture is subjected to distillation in 
such manner as to obtain absolute alcohol as a residue, the said gasoline having been 
distilled between 100 and 102°C.” 


Washing Tbicalcium Sacchabate. Carl Steffen, Jr., of Vienna. 1,757,979. 
May 13th, 1930. The process of continuously treating liquor carrying precipitated 
calcium saccharate comprises adding directly in the precipitation apparatus itself in 
successive stages a washing solution, the successive washes carrying a decreasing 
non-sugar content.— Pbopagatino Sugar Beets. Wm. B. Rosevear, of Toledo, 
Ohio. 1,768,128. May 13th, 1930. The process of raising tap-root seedlings, com¬ 
prising planting the seed in an above-ground earth-filled bed, and washing the earth 
from the roots while in the bed when the seedlings have grown sufficiently for 
transplanting.— Cane Milling Apparatus. Norman Kay, of Jobos, P.R. 1,768,446. 
May 13th, 1930. In a cane mill, means for feeding cane, and means for engaging and 
shredding the cane while being fed, said last named moans comprising a rotary shaft, 
a series of cutting knife blades carried on said shaft and extending outwardly there¬ 
from, and clawlike means formed on said blades adapted to hook into and slired cane. 
—^Automatically Contbolling CENTRiruGAr.8. Eugene Roberts (assignor to 
The Western States Machine Co., of Salt Lake City, Utah). 1,768,901. May 13th, 
1930. In a centrifugal apparatus, the combination with a centrifugal machine and 
its driving means, of means for starting the centrifugal through its driving connexion, 
a brake and an automatically timed sprayer co-operatively associated with the 
centrifugal, and co-ordinated timing means acting to start the operation of the 
sprayer at a pre-detennined interval after the centrifugal is started and to apply the 
brake at a pre-determined interval after the spraying operation has ceased.— 
Evaporator. Russell C. Jones (assignor to the Griscom-Russell Co., of New York). 
1,760,907. June 3rd, 1930. An evaporator comprises a shell, heating tubes within 
said shell, distributing means positioned above said heating tubes and substantially 
co-extensive therewith for distributing the incoming liquid above the heating tubes 
and passing it down upon said tubes, whereby the liquid will cover the tube surfaces 
in a thin film, rigidly spaced tube sheets wherein the ends of the heating tubes are 
fixedly supported, said tubes having a curvature which varies in magnitude with 
changes in temperature and thereby flexes the tube surfaces causing exfoliation of 
accumulated scale, and means for recirculating the liquid which passes the heating 
tubes unevaporated.— ^Absolute Alcohol. Russell B. Crowell (assignor to Ameri¬ 
can Solvents and Chemical Corporation, of New York). 1,761,779. June 3rd, 1930. 
(1) In a batch process of manufacturing anhydrous alcohol from aqueous alcohol, 
the step of forming a mixture of aqueous alcohol and a liquid substance capable 
of forming ^ azeotropic ternary mixture with alcohol and water, the said 
substance being present in an amoimt hot exceeding that required to form said ter¬ 
nary mixture, distilling said mixture to separate an azeotropic mixture of alcohol, 
water and said substance therefrom and maintaining sufficient said third substance 
in the batch mixture during the distillation to completely dehydrate the alcohol.— 
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Caot Cutthto and Deliveby MsoHAmsM. Hcxrace Johnson and WiUiam A. 
Ramsay, of Honolulu, T.H. 1,761,987. June 3rd, 1930. Claim is made for the 
combination with a rotary cane cutter and a cane delivery mechanism of means for 
co-operating with the cutter to prevent the cutter from throwing the cane, before 
properly cutting up the same into the delivery mechanism and for assisting in cutting 
up the cane, the latter means including a plurality of spaced bars arranged upon an 
arc of a circle, the centre of which is substantially the axis of the cutter.— ^Alcohol 
Pboduotion. Frank E. Lichtenthaeler, of Newton Highlands, Mass. 1,769,122. 
May 20th, 1930. Claim is made for the step in the method of making alcohol by 
fermentation and distillation, wherein water substances enter the process, and 
wherein alcohol-vapour-air-gas mixture products are evolved, which consists in scrub¬ 
bing the alcohol-air-gas-mixture products by the water substances to recover the 
otherwise wasted alcohol from the alcohol-vapour-air-gas mixture,— ^Mxll Shbeddeb. 
Franklin Farrel, Jr. (assignor Farrel-Birmingham Co., Inc., of Ansonia, Conn., U.S.A.). 
1,769,896. May 27th, 1930. A cane mill comprises shredding means, means co¬ 
operating therewith adapted to support cane passing through said mill while acted 
on by said shredding means, and means for resisting movement of the cane over said 
co-operating means due to the action of said shredding means thereon, said leust 
named means being provided with a cane supporting surface arranged at an angle to 
the adjacent cane supporting surface of the co-operating means.— ^Refbactometeb. 
Franidin Pfeiffer (assignor to Carl Zeiss, of Jena, Germany). 1,760,209. May 27th, 
1930. This invention comprises a refractometer for determining a property of a liquid 
upon which depends the refractive index of this liquid, containing a prism system 
with a surface adapted to totally reflect rays which have entered the prism, a telescope 
so disposed behind the prism systems to be capable of receiving rays passed through 
the said prism, a reading device comprising a scale and a diagram, which diagram 
consists of a number of curves, both said parts being displaceable relatively to each 
other, each of the said curves representing the relation of the said property and 
the temperature, and the scale indicating one of these two quantities, and each of 
the said curves pertaining to a certain definite degree of the quantity not indicated on 
the scale, a mark fixed within said telescope, a deflecting device located behind the 
said prism system and adapted to adjust the position of the extreme rays which are 
yet totally reflected at the send surface relatively to the said mark, and means for 
coupling the reading device and the deflecting device.— Levudosb Pboduction, 
Wm. C. Arsem, of Schenectady, N.Y. 1,763,080. June 10th, 1930. Inulin is 
hydrolysed to form levulose by mixing with it the theoretical quantity of water 
necessary to hydrolyse it, adding a soluble acid anhydride, and heating in a closed 
container. 


UNITED KINGDOM. 

Pboduction, Afflxoation, and Revivitioation or Activated (Decolobizino) 
Cabbon. (A) E. Berl, of Darmstadt, Germany. 324,729; addition to 
283,968. November 7th, 1928. (B) T. A. Goskar, of Brent Knoll, 

Somerset. 329,630. February 19th, 1929. 

(A) The process for making activated carbon according to the parent specifi¬ 
cation^ is modified by adding, to the mixture of acid tars and potassium compounds, 
carboniferous substances of another kind which can be activated, such as natural or 
carbonized wood, peat, brown coal, or other substance containing cellulose. Sub¬ 
stances containing organically combined potassium, such as potassium phenolate, 
naphtholate or alizarin may €dso be added. To the acid tar may be added half its 
weight of water, in order to dissolve some of the sulphuric acid. The pitch-like mass 
separated and treated with potassium chloride and then with potassium carbonate, 
hydroxide or sulphide, before or after the addition of 6 to 100 per cent* of the carboni* 
ferous substance and with or without a small proportion of water. The mass may be 
moulded into rings and is then dried and heated to 900-1 lOO^C. The potassium com¬ 
pounds may be partly replaced by sodium compounds. (B) In the manufacture 


1 IJSJ., 1928, 220. 
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of activated carbon, non-distilled carbonaceous material such as peat is formed into 
pellets, e.g., by means of a pugging mill, charged into a vertical or inclined chamber, 
dried by forcing hot air or gases therethrough, subjected to dry distillation by direct 
contact with gases from the subsequent activating stage and activated by heat and 
gases. _ 


CoNTScnoiTBBY. {A) C. B. K. Bogglld and M. Jacobsen, of Clopenhagen, Denmark* 
325,245. November 8th, 1928. ( B) K. A. M. Reiche, of Dresden, Germany. 
325,389. February 14th, 1929. (C) C. A. and G. Cofman^Nlcorestl, of 
Ealing, London. 326,447. December 10th, 1928. (D) S. S. Savage, 
of Rochester, N.Y. 327,115. November 26th, 1928, (E) Lyons & Co., 
Ltd., and D. A. Granville. 328,318. January 2 let, 1929. (F) B. Muller, 
of Neukolln, Germany. 329,016. February 8th, 1929. (Q) S. Cooper, of 
Brooklyn, New York. 329,183. May 29th, 1929. 

(A) In chocolate, etc., casting machines wherein the material is drawn from a 
hopper into measuring cylinders and is subsequently delivered through outlets by an 
oscillatory valve member, the member is interchangeable to vary the number of 
delivery outlets in accordance with the number of moulds and also to correlate each 
delivery outlet with one or more measuring-cylinders. (B) Apparatus for feeding 
chocolate into moulds comprises a piston chamber, having a perforated bottom, which 
chamber is supplied with material from a hopper by an auxiliary pump, the perfora¬ 
tions being closed by a perforated slide during filling of the chamber and opened for 
delivery of the material by the piston. (C) Alcohol, strong alcoholic beverages, tinc¬ 
tures and the like are jellified by boiling with pectin with or without the addition of 
dextrose, organic acids, gums, or flavouring or colouring matter, and casting into 
shapes, tablets, or lozenges. Examples are given in which (1) alcohol is heated with 
pectin, gum tragacanth and gum arabic ; (2) tincture of orange and essence of cognac 
are boiled with pectin containing a small amount of organic acid such as citric acid. 
(D) Apparatus for moulding plastic materials which tend to crystallize if agitated, 
e.g., candy, comprises means for continuously feeding material under fluid pressure 
and without agitation to a series of moving moulds formed in heat-absorbing material. 
The material is contained in a jacketed hopper comprising a pair of chambers to which 
the fluid pressure is applied alternately. (E) In the preparation of sweetmeats by 
the crystallization of solutions or plastic substances, e.g. the manufacture of cream 
fondant from a boiled solution of cane sugar and invert sugar or glucose, a fine uniform 
texture is obtained by passing the solution or plastic substance between one or more 
pairs of rollers, one roller of ecush pair rotating at a different peripheral speed from the 
other. The substance treated may be in a heated condition, and the rollers may be 
cooled. The substance may pass upwards from the lowest pair of rollers to the 
highest. (F) A process for the preparation of cocoa beans after the alcoholic fer¬ 
mentation comprises subjecting the beans to a heating process in a stagnated atmos¬ 
phere in a closed room at a temperature not exceeding 60®C., to produce a swelling 
of the beans and a loosening of the tissues, the beans being then subjected to a drying 
process in the same room by a stream of dry air at a temperature not exceeding 
60®C. whereby the internal moisture of the beans is expelled. (O) Coconut, etc. 
confections of a fluffy textiu^ and an irregular contour are produced by forcing the 
material through dies having an irregular contour and nicking the extruded streams 
to form a series of conical protusions. 


Dbyino of Beet Suces. Arcos, Limited (I. Tischtschenko and V. Tchefranoff, 
both of Moscow). 329,112. April 11th, 1929. Raw sugar beet slices are given a 
preliminary treatment with pulverized or dissolved alkali such os cautic alkali or 
carbonates of metals of the first or second group to neutralize the acids contained 
in the cellular juice and also to neutralize the free acids contained in Jjhe gases used 
for subsequent drying in the drying chamber. The juice obtained from such sHces 
is more easily purified. 
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United States. 

{Wmtt * Oral/.) 


(Total of 2,240 lbs.) 

1980. 

Tons. 

1929. 

Tons. 

Total Receipts, Jan. Ist to July 26th . 

1,482.042 

2,311,922 

Deliveries ,, „ . 

1,762,161 

2,016,111 

Meltings by Refiners „ „ . 

1,743,420 

1,829,791 

Exports of Refined „ „ . 

26,600 

68,000 

Importers’ Stocks, July 26th . 

167,162 

394,042 

Total Stocks, July 26th . 

336,487 

646,086 


1929. 

1928. 

Total Consumption for twelve months . 

6,810,980 

6.642,636 








Statement oe Exports and 

Stocks op Sugar, 

, AT June 

30th. 

(Tons of 2,240 lbs.) 

Exports . 

Stocks . 

1926. 

Tons. 

. 1,846.629 .. 

. 1,167,428 .. 

1929. 

Tons. 

2,826,662 

1.298,387 

1930. 

Tons. 

.. 1,203,419 

.. 1,631,332 

Local Consumption. 

3,003,067 .. 

49,110 .. 

4,124,049 

42,223 

.. 2,834,751 

32,476 

Receipts at Ports to June 30th 

3,053,076 .. 

4,166,272 

.. 2,867.227 

Habana, June ZOth, 1930. 


J. Guma.—L. Mejeb 


Sugar Crops of the World. 

(Willett Gray's Estimates to July 3rrf, 1930.) 


1929-30. 1928-29. 1927-28. 

Cans. Tons. Tons. Tons. 

America . 8,850,462 .... 9,190,664 - 8,147,901 

Asia. 7,341,375 .... 7,318,783 .... 6,891,716 

Australasia . 6l8,163 .... 633,066 .... 688,163 

Africa . 717,668 _ 737,662 _ 666,360 

Europe . 10,000 _ 11,610 .... 10,662 


Total Cane .... 17,637,668 .... 17,891,686 .... 16,294,691 

Best. 

Europe . 8,299,762 _ 8,420,818 .... 8,031,874 

U.S.A. 901,713 .... 938,640 .... 966,241 

Canada. 27,869 .... 28,867 .... 27.212 


Total Beet. 9,229,344 _ 9,388,315 - 9,024,327 


Total Cane and Beet. ... 


26,767,002 


27,279,900 


25,319,018 
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United Kingdom Monthly Sugar Report. 


Oiif lost report was dated 9th July, 1930. 

The general depression continues to prevail and little interest is shown by 
refiners and manufacturers. Buying is still confined to fulfilling immediate require¬ 
ments and speculative purchases are for the present non-existent. 

Rumours continue to be circulated as to the discussion in Cuba of certain steps 
being taken with a view to establishing better prices, and prices have fluctuated 
slightly accordingly as these rumours appear to have any foundation of fact. 

The Terminal Markets of London have faUen away still further during the 
month and about 20,000 tons was tendered against August delivery. The general 
tone of the market is irregular and the present prices are .— 

AUGUST DEOBMBBB 

Raw. 4s. lljd. .. 6s.2jd. .. 

White . 8s. 3d. .. 8s. 3d. 

The Now York futures market also registers a decline over the month of 8 to 
12 points. The British Refiners have not followed the decline and their prices 
remain unchanged. 

Business in Raws has been inactive at the decline, the present price being about 
5s. 9d. nominal. 

In Cuba the stock is accumulating and the amount at the ports on August 2nd 
was 1,418,000 tons compared with 979,000 tonef at the same time last year. Visible 
supplies from Statistical countries show an increase of more than 1,000,000 tons over 
last year. 

F. 0. Light reports no change in his estimate of the European crops, but states 
that warm weather is wanted. The weights show a satisfactory increase but the 
sugar contents of the roots have not made such a good progress as was anticipated. 


MARCH MAY 

68. 3d. .. 6 b. 6d. 


'21, Mincing Lane, 

London, E.C.3. 

8th August, 1930. 


Abthub B. Hodob, 

Sugar Merchants and Brokers. 
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Notes and Comments. 


The Outlook. 

With the failure this summer of Dr. Guttebrez (President Machado’s 
chief Cuban negotiator) to get any feasible proposals accepted by Java and the 
European countries for an international agreement of sugar restriction, it 
might well have been thought that an impasse had been reached. But the 
stage has been shifted to America, for it seems that the Canadian and American 
banking interests who by their aloofness last Spring did much to allow the 
“ Single Seller ” arrangement to fall through, have now changed their attitude 
and are apparently more willing to confer with Cuba’s representatives on 
ways and means for overcoming the present crisis. These Cuban-American 
producing and banking interests arranged a conference in New York on 
August 26th, at which were represented the sugar industries of Cuba, U.S, 
Domestic, Louisiana, Porto Rico, and the Philippines. No final agreement 
was reached, but it would appear that certain proposals of Cuba received 
close attention and will be further investigated by a committee. The 
Cuban main proposal is that Cuba’s sugar exports for five years from 1931 to 
the U.S.A. should be limited to 2,800,000 tons per annum, and that one 
million tons, from either the present or the next crop, should be aimually 
segregated for marketing to countries outside the U.S. This arrangement is to 
last for five years, but is to be contingent bn U.S. Domestic Beet and Insular 
Possessions producers agreeing to limit their crops for those years to the 
tonnage produced by them during 1930, any increase in the consumption in 
the U.S.A. during the first three years being supplied by Cuba, Cuba also 
supplying half of the increase in consumption during the last two years and 
Domestic and Insular producers the remaining half. Cuba also agrees to 
endeavour to bring along an mtemational conference with the object of a 
world-wide stabilization of the sugar markets. 

The conference was continued, but at the time of writing a fortnight later 
no further information has been elicited. It is obvious that these new pro¬ 
posals deserve very serious consideration, and even if the other parties to the 
negotiations feel reluctant to concede anything, they must realize they are all 
in the same boat, struggling against the incubus of low prices, and knowing 
that they cannot sit still and do nothing and yet expect any amelioration of 
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their position. It has been said that Javans reluctance to accept restriction 
with Cuba is due to the suspicion that it would merely leave other American 
producers free to extend their production. If then these New York negotia¬ 
tions (probably destined to be known as the Chadboume Conference) bring 
the American producers under some bond of agreement to practise restriction, 
one of Java’s principal objections to joining with Cuba will be eliminated. 
We hope that the banking interests who have so considerable a stake to lose in 
Cuba will be more successful in formulating a workable scheme than have the 
politicians who for various reasons work too frequently at a disadvantage. 
In this connexion, we would refer to some suggestions on another page on the 
part of our Cuban correspondent, urging the banking community to make the 
most of the possibilities of the situation. 

Another Cuban proposal which may help to reconcile the objectors to the 
compromise is the resurrection of the so-called Claret plan, first propoimded 
by Dr. Santiago Clakbt in 1927. The idea is that the Cuban Government 
should institute an export tax on all Cuban sugar shipped to the States, to the 
amount of say 40 out of the 60 points preference allowed Cuban sugar by the 
new American tariff. It is argued that if Cuban exports to the States are 
restricted to under three million tons annually and other producers keep to 
their agreed limits, then the Cuban seller should have little difficulty in 
getting the 40 points in his price to the American buyer and reimbursing 
himself for the loss in paying the export tax. The proceeds of this tax would 
be distributed to the Cuban sugar industry by the Government as some form of 
bonus on export of sugar to other destinations where lower prices have to rule. 
The feature of the plan according to its promoters is that it suppresses the 
intervention of the human factor in the course of sales to the U.S. and ensures 
in theory, at any rate, that the Cuban seller will have a better chance of 
passing on the 40 points tax to the American buyer—otherwise in getting 40 
points of the Cuban preference, which under present conditions he certainly 
does not. If Cuba gains her duty preference, the other producers for the 
American market stand to gain pro rata, hence the Chadboume-Claret scheme 
has some strong points in its favour in the matter of reconciling the objections 
and lulling the suspicions of the competing parties. But the winning over of 
the American Domestic producing interests will not be an easy nut to crack, 
and the American Sugar Cane League, speaking for Louisiana, is reported at 
the outset to be opposed to any concession. But unless producers in general 
are blind to their ultimate interests, they cannot view with complacence the 
continuation of present-day prices; their present output if it could be sold 
at 50 or more per cent, increase in price would be more remtuierative than a 
somewhat larger crop at present bankrupt prices. 

Crop Estimates. 

Meanwhile if cane sugar producers are everywhere content to mark time 
in the matter of output, the latest figures of the European beet sugar industry 
show an unwelcome advance, due in the main to the fact that Russia is canning 
on a scheme of vast expansion of her beet industry destined to be completed 
within five years. F. O. Light issued no fresh estimates at the end of August; 
but Dr. MiKxrscH has published figures which show a reduction as compared 
with his April estimate in respect to Europe without Russia, but increase the 
Russian quota, so that the estimated total for all Europe remains in the 
neighbourhood of 2,950,000 hectares (as against 2,636,000 in 1929) and 
9,784,000 metric tons sugar, raw value, (as compared with 8,220,000 in 
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1929). Russia’s area is increased from 784,000 hectares (actual) to 1,044,000 
(estimate); and the sugar tonnage from 921,000 (raw value) to 2,200,000 tons. 
Thus Europe without Russia promises 3*03 per cent, increase in area and 
3*90 per cent, increase in tonnage of sugar ; with Russia, the figures are respec¬ 
tively 11*99 and 19*03 per cent. 

In the ordinary course these figures would be disturbing ; but the market 
finds so much of a contradictory nature in Russian operations that doubts are 
expressed whether the official figures of Russian production are at all likely to 
be achieved. Russia has been buying Cuban sugar rather freely of late, and 
rumours of some substance have credited her with the intention of importing 
further large amounts, up to even one million tons by the middle of 1931. 
It is said that the Cuban authorities think well enough of the possibility to be 
sending a mission to Russia to negotiate further sales. But is the sugar really 
wanted, it is asked ? Russia’s pre-war consumption (about 27 lbs. per head) 
was somewhat under two million tons, so that the 1930-31 Russian beet crop 
would yield a surplus on the basis of those figures. If the Soviet State has 
the intention (not yet disclosed) of increasing the internal consumption, there 
is ample scope for expansion. Mr. Oolodetz reckons that a 100 lbs. per 
capita consumption would need between six and seven million tons of sugar, 
which statement shows the immense potentialities of a prosperous Russia. 
But Russia is also credited with the desire to develop an export market in 
several commodities ss a means of lightening her financial stringency. So 
the market will not be unprepared for an attempt to export Russian surplus 
sugar at low prices. But it is to be hoped that the sounder economic policy of 
increasing internal consumption has a basis in fact, in which case the present 
imports may be a necessary factor in helping to develop the increased demand. 

The Dutch Attitude. 

The annual report of the General Syndicate of Sugar Manufacturers in 
the Dutch East Indies which w*as issued last month views the position of the 
world sugar industry as considerably more unfavourable than even' during 
the crisis of 1920-21, The low cost of production in Java is being largely 
neutralized by the policy of protection ; still the industry has not as yet been 
forced to a reduction in labour or a cut in wages or to restriction of production, 
thanks to its large reserves and its persistent policy of rationalization. It is 
pointed out that about half the world’s population—that in China, India and 
Russia—is at present living under extraordinarily restless i)olitical conditions 
which have an inevitable economic repercussion affecting the normal capacity 
for consumption. Yet these countries must at some future time prove again 
enormous markets for sugar. It is admitted, however, that should the present 
slump continue or even get worse, and no reaction develop in the advance of 
protection, the situation in Java might call for special provisions. 

According to the Financial Times, the opinion in Dutch sugar circles with 
regard to the Cuban proposals of restriction and an international conference 
and co-operation between Java and Cuba is much divided. Still, the majority 
continues to be decidedly averse to any co-operation with Cuba, principally 
because of the sugar crisis. Co-operation between Java and Cuba would, 
in any case, have hardly any good effect, because the possible increase of the 
market price would necessarily lead to a sharp increase of production on the 
part of other sugar producing countries. The market price is not altogether 
regulated by Cuba and Java. To entertain high expectations at the moment 
with regard to a Cuba-Java understanding would therefore be unwise. Still, 
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if it comes to a policy of “ survival of the fittest,’* which is thq true attitude 
of the Java producers, it is pointed out, not without reason, that though Java 
occupies the strongest place among the world producers, Cuba is supported by 
American bankers. In the Cuban sugar plantations not less than $900,000,000 
of American capital have been invested. 


World Botanists in Conference. 

The botanists of the world have just held their fifth meeting, at Cambridge 
during the week, August the 16th to the 23rd. This Congress meets every 
five years, and this is the first time that it has met within the British Empire, 
previous meetings having been in Paris, Vienna, Brussels and Ithaca, U.S. 
While of course many coimtries are not yet represented, over fifty sent dele¬ 
gates from Government and other Institutions and learned Societies, to the 
number of about 1200, which was declared to be a record. The next place of 
meeting will be in Holland five years hence. It is perhaps a sign of the times 
that Kussian delegates did not put in an appearance, although expected, for 
some unknown reason. This was a distinct loss, for the botanical work in 
Russia has always been of a high order. Botany is a very different science at 
Cambridge and elsewhere, from what it was some fifty years ago, when the 
learned Professor resisted all attempts to introduce studies on the life 
and internal structure of plants. He held that botany was concerned with 
the classification of plants and the building up of herbaria, and he dismissed 
the idea of including what he termed disparagingly Physiology' into the 
School. Now botany is no longer one science, but a congeries of many in 
their relation to plants. This is brought oait clearly in the list of the various 
sections holding separate meetings, into which the Congress was divided, each 
usually embracing two branches of study for the sake of convenience : 
Bacteriology, Phytogeography and Ecology, Genetics and Cytology, Mor¬ 
phology and Anatomy, Plant Physiology, Palaeobotany, Taxonomy and 
Nomenclature. 

With such an enormous number of enxinent and enthusiastic workers, it is 
not surprising that the meetings where papers were read and discussed were 
crowded; and that for the joint meetings of two sections larger accommodation 
was required. Two of these joint meetings proved to be of special interest to 
sugar cane workers : the pathologists and bacteriologists dealing with the 
Differentiation and Classification of Plant Viruses, and the taxonomists, 
cytologists and geneticists with The Species Concept. Virus diseases and 
classification are both of them questions of the moment in sugar cane research. 
Each section had an official chairman, who had power to delegate his functions 
when special aspects were dealt with ; thus Dr. BiTrLSit and Sir Daniel Hall 
delegated to the two joint meetings referred to above. Besides the chair¬ 
man, leading exponents occupied the positions of recorder and secretary or 
secretaries for each section. The languages were limited to English, Fi'enoh 
and German ; but the volume of abstracts of papers which was distributed was 
almost entirely in English. The general arrangements were excellent, and 
the whole Congress was loud in its appreciation of the care taken for their 
comfort and the smooth working and harmony of the sessions, in spite of the 
opposing views expressed. Social functions were not forgotten, and included 
an organ recital in King’s College chapel, a reception in St. John’s, a garden 
party given by the President, Professor A. C. Sewar4» in the grounds of 
Downing, and a dinner in Trinity which naturally could not include all the 
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delegates. Parties were taken to the scientific Institutes relating to plants 
in Cambridge, and a much wider series of excursions was arranged in the week 
following the Congress to centres of biological research in various parts of the 
country. 

Keeping Up-to-date. 

The Svgcvr News, of Manila, remarked the other day in an editorial that 
when sugar falls in price and the outlook is somewhat tincertain, sugar factories 
and planters alike begin to curtail expenditure and to defer needed impro^- 
ments for another season. This in itself may be a trite observation, but our 
contemporary goes on usefully to remark that experience shows that periods 
of depression are followed by good times and those who pr^are for the good 
times ahead are the ones who will reap the benefit when the economic outlook 
improves. There are certain improvements needed in every factory to render 
it more efficient, and these improvements should be undertaken if the economic 
condition of the fcwjtory will permit. 

“ Hard times, depressions, and whatnot, are the result of economic 
conditions and mental attitudes. If factories do not improve and add needed 
machinery, then foundries, iron works and workers in metal feel a depression. 
This results in the lessening of employment, a reduction in buying power, 
and a drop in commodity prices. In other words, modem commercial and 
industrial life is so far inter-related that timidity in one section breeds timidity 
in all. Far be it from us to advocate the useless spending of money at this 
time, but we do believe that a little courage is necessary. Those who are 
discounting the present situation and are showing faith in our industry are 
the ones who are showing farsightedness, and the chances are that they will 
reap the benefits which will be denied to those who, at the moment, are 
fainthearted.” 

There is a good deal of truth in this contention and there must be many 
a factory owner in some part or other of the world to whom these remarks 
may fittingly be addressed. But, in other cases, it must be admitted that the 
debasing of sugar values has gone so far that it is doubtful whether the 
economic condition of the factory will permit of the cost of much needed 
improvements. In this respect the industry has got within very much of a 
vicious circle ; but is it not here of all places that the courage above referred 
to is needed in order to get out of the impasse ? It is certainly a matter for 
earnest and painstaking consideration on the part of those in control. 

Keeping on Advertising. 

The complement to the above argument is suggested by some remarks 
reported as having been made by the chairman of a very big manufacturing 
corporation, the Grramophone Co. Ltd. (H.M.V.), which supply a word in 
season for those who manufacture the goods. “ If you cease to advertise 
regularly (he said) you lose ground which you can never make up again,” 
And he went on to quote the late Lobd Nobtholiitfe’s view^ that in times of 
depression one should always increase one’s advertising (whereas, we may 
remark parenthetically, the reverse practice is far too commonly the case). 
” We do not look for immediate results from an advertisement. We consider 
it more as a system of building up goodwill with oiu* customers and prospective 
customers. They may not be inclined to buy anything at the time that the 
advertisement appears, and the advertisement may not make any immediate 
X He was the creator of the Harmaworth pabllehing business. 
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change in their attitude; but, by regularly and constantly advertising, we are 
making an impression and when the time comes for them to buy anything that 
we sell they will remember our advertisement. That is the only way that real 
profits are reaped from advertising.’* . . . “So that is my advice to other 
traders. Keep on advertising, and do not look at it so much from the point 
of view of quick sales as of establi^ing an invaluable good will.” 


City and Guilds of London Institute’s Examinations. 


Arrangements were made by the Department of Education, Union of 
South Africa, to enable students to sit for the City and Guilds of London 
Institute’s examinations in sugar manufacture. In Grade I there were 21 
candidates, and 16 for the Final from that coimtry. There were also a fair 
number of entries from other sugar-producing countries, as well as from the 
United Kingdom. Intending candidates anywhere should make their 
entries before March 9th, 1931, addressing them to the nearest Technical 
School; or they should communicate with : The Superintendent, Department 
of Technology, City and Guilds of London Institute, Exhibition Road, 
London, S.W.7, who will inform them of the nearest centre at which their 
entry would be accepted. The following are examples of the papers set :— 

Grade /.—(1) Define any six of the following terms :— Acarus sacchari ; fructose ; 
clairce ; osmosis ; jaggery; melassigenic ; stool; seed-ball. (2) Describe either the 
planting of the sugar cane, or the sowing and cultivation of the sugar beet. (3) 
How would you proceed to determine the purity value of a sample of molasses ? 
What is “ apparent purity,” and “ true purity ” ? (4) What is the action of milk-of- 
lime on either raw cano juice, or raw beet juice ? (6) Describe, with the aid of a 

sketch, one only of the following:—juice-strainer; an air-pump; a trash turner; an 
anti-entrainment device. (6) Sketch a modem saccharimeter, and describe briefly 
the principal parts and their purpose. (7) Write a brief practical account of the 
operation of juice or liquor filtration, using a plate-and-frame press. (8) What is the 
average composition of the following :—Cuban 96° sugar ; raw beet sugar, 90° nett; 
cane molasses ; beet molasses ; “pieces” ; Demerara yellow crystals ? (9) To what 

purpose are the following materials put in sugar manufacture or refining:—Formalde¬ 
hyde ; hydrochloric acid; phosphoric acid; caustic soda ? (10) Give a short account of 
the utilization of two only of the following by-products :—Bagasse, beet-pulp; cane 
molasses; beet molasses. 

Final, —(1) Define any six of the following terms :—Stal|^gmometer ; millilitre ; 
-suspensoid; ketose ; zymase ; buffer solution ; sereh ; saline coefficient. (2) Discuss 
briefly the essential operations involved in the harvesting either of the sugar cane or 
of the sugar beet. (3) Write a short accoimt of the importance of hydrogen ion 
•concentration in either sugar manufewture or refining. (4) What are the causes con¬ 
tributing to scale formation either in the cane or in the beet sugar factory ? State 
the composition of some typical evaporator scales. What steps would you take for 
the purpose of diminishing scale formation ? (5) State the functions of : (a) The 

condenser, (6) the water-pump, and (c) the air pump of a central barometric condenser 
installation. (6) Outline how you would analyse any two of the following materials 
used in sugar manufacture or refining :—Caustic lime; sulphui; kieselguhr; new 
bonechar. (7) With which types of vacuum pan heating systems are you acquainted ? 
Wliat are their advantages and disadvcuitages 7 (8) Write a short essay on raw sugar 
4eterioration in the warehouse, its causes, and its prevention. (9) Give a short 
aoeount of the several non-sugar substances present either in raw cane juice or in raw 
beet juice. What happens to each of them during manufacture 7 (10) Write a 
short essay on heat economy either in the raw sugar factory or in the refineiy. 
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The Euroi»ean Beet Sugar Crop ol 1929-SO. 

By Df. H. O. FRIN8XN aBXRLiaS. Pb.D. 

The figures for the 1929-1930 European beet sowings, expressed in 
hectares, and those of the sugar production in metric tons, raw value, are 
given here, together with those for 1928-29 as a comparison :— 

-^1928-29-, ,-^1929-80-v 

Hectares Tons sugar Heotaxes Tons sugar 


Germany . 

430,307 


1,851,263 

, , 

433,016 


1,964,748 

Czecho-Slovakia .... 

250,476 


1,042,948 


227,268 


1,017,877 

Austria. 

27,696 


107,322 


29,687 


120,370 

Hungary . 

66,503 


220,062 


72,976 


246,613 

Poland . 

230,386 


766,889 


242,014 


928,689 

France .... 

239,726 


903,076 


243,100 


908,738 

Belgium . 

68,291 


279,290 


63,660 


262,048 

Netherlands. 

66,265 


319,937 


66,002 


264,871 

Denmark . 

41,200 


170,000 


29,990 


136,000 

Sweden. 

42,621 


160,860 


27,467 


121.000 

Italy . 

112,120 


367,334 


116,111 


440,822 

Spain. 

84,000 


262,000 


80,000 


246,000 

Danzig . 

7,773 


30,000 


7,661 


30,000 

Yufljo-Slavia. 

60,959 


129,000 


61,228 


132,000 

Bulgaria . 

17,000 


29,870 


20,000 


40,000 

Rumania . 

62,000 


130,000 


36.000 


82,000 

Switzerland . 

1,600 


7,000 


1,160 


6,000 

United Kingdom .... 

71,200 


222,590 


92,800 


326,000 

Ireland . 

6,100 


22,500 


4.800 


20,000 

Finland. 

2,800 


3,387 


1,476 


3,000 

Latvia . 

2,000 


2,000 


2,000 


4,000 

Turkey . 

3,600 


4,000 


3,000 


6.000 

Russia . 

769,000 


1,446,000 


784,000 


910,000 

Total. 

... 2,641,609 

,, 

8,467,324 

, , 

2,624,194 

, , 

8,203,676 


The total area under beets has undergone a very slight reduction, by 
17,000 hectares or 0*6 per cent. In some coimtries, as Czecho-Slovakia, 
Netherlands, Belgium, Denmark, Sweden and Rumania, the sowings have 
been reduced as a consequence of the low price of sugar, but, on the other 
hand, Hungary, Poland, Italy and the United Kingdom have extended them 
to an appreciable degree. 

The sugar production dropped by 263,000 tons, or about 3 per cent., a 
decrease from 3*20 t^ns per hectare to 3*12 tons. It was especially Russia 
which showed poor results, with 1*16 tons, whilst the others have remained at 
the same level as in 1928-29. Leaving Russia out of account, the tonnages 
per hectare were 3*75 in 1928-29 and 3*96 in 1929-30, thus showing that the 
year was all round a favourable one in Western and Central Europe. 

Consumption amounted to about 10,000,000 tons raw value, against 
10,175,000 tons in 1928-29, thus indicating a decrease, whereas in other years 
a steady increase had been recorded. It looks as though the bad state of 
trade in Europe has curtailed sugar cons\imption as well as the consumption 
of every other article which is not absolutely indispensable. 

In Qbiimany 238 factories have been active, against 248 in 1928-29 ; the 
sugar production was 4*64 tons per hectare, against 4*30 tons in the previous 
year; this notwithstanding the dry summer, which threatened the growing 
beet crops. In October, however, the rains set in and did much good 
to the roots, thereby saving the crop. This coimtry has consumed about 
1,670,000 tons of sugar and the Exporting Committee has allowed the 
exportation of 15 per cent, of the crop or the equivalent of about 300,000 tons 
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of raws. The initial stocks amounted to 255,000 tons, the final ones to 
370,000 tons, thus leaving the country overstocked at the beginning of the 
new season. 

In Czecho-Slovakia only 141 factories worked, against 151 in 1928-29. 
The sugar production amoimted to 4*49 tons to the hectare, against 4*17 in 
1928-29, an increase which was even better than was anticipated during the 
summer. Exportation amounted to 600,000 tons, which was dispatched to 
Trieste and Hamburg in transit, Asia Minor, Austria, Switzerland, etc., thus 
showing that the loss of the English market has already been discounted by 
diversion to other destinations. 

The efforts attempted in Austbia to become independent in the supply 
of sugar have made some progress, since the production increased by 13,000 
tons or by 12 per cent., and the number of factories rose from 6 to 7. Any¬ 
way, it has remained still insufficient to cover the demands of the country, 
since some 100,000 tons, raw value, had to be imported from Czecho-Slovakia 
and, to a small extent, from Hungary. 

In Hungary also the sugar production resulted in an increase; the 
planted area was extended from 65,303 hectares to 72,975 and as the agri¬ 
cultural results were satisfactory the sugar production swelled from 220,062 
tons to 246,513, or by about 12 per cent. The country coiwumed about 
110,000 tons and consequently had available for export some 137,000 tons. 
The destination of that sugar was Austria, the Balkan States, British India, 
and other overseas coimtries, and notwithstanding the keen competition only 
an inconsiderable amoimt failed to find an outlet, so that the final stocks 
were not much larger than the initial ones, only being a few thousand 
tons in either case. 

Poland largely increased her sowings, which expanded from 230,385 
hectares to 242,014. The crop reaped from this area was so good that tbe 
total sugar output rose from 756,889 tons to 928,689, i.e., by 172,000 tons or 
21 per cent. This is equivalent to 3‘29 tons of raw sugar to the hectare in 
1928-29 and 3-75 in 1929-30. This large crop, just as in every other exporting 
country, was difficult to dispose of. Poland itself requires only about 400,000 
tons, thus leaving more than 500,000 tons for export. Raw sugar was sent to 
Great Britain and Holland, and white sugar to the Russian Border States, 
the Balkan countries, etc. As, however, the amount of sugar to be exported 
was much larger than usual, the stocks on hand increased from 81,000 tons 
on 1st September, 1929, to 140,000 on 31st August, 1930. 

In France both the planted area and the tonnage of sugar remained 
almost imchanged. The coimtry imported some 100,000 tons from its 
colonies in America and Africa, as well as from Java, Cuba and Belgium, and 
exported to its dominions, protectorates and provinces in Northern Africa. 
The home consumption amoimted to about 1,050,000 tons or slightly more 
than the home production plus that of the colonies. Reunion, Martinique and 
Guadeloupe. 

Owing to the low price of sugar the area planted with beets in Belgium 
was restricted from 58,291 hectares to 53,550 or by 4,741 hectares (8 per cent.). 
Of the beet crop a part was exported to France, but, on the other hand, 
Belgium imported roots from the Netherlands, so that the sugar produced 
has no direct bearing on the area harvested. The country imported raw 
for refining and re-exportation, and consumed about 256,000 tons. 
It ^so exported sugar in sugared products, which sugar was partly the home 
product and partly the imported article. The total consumption as a rule 
either equals production or else remains slightly under. 
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In the Netherlands conditions were, on the whole, identical with those 
in Belgitim. The area shrunk from 65,256 hectares to 65,002 ; the number of 
working factories from 16 to 12, and the sugar output from 319,937 to 264,871 
tons. Since a great deal of beet has been exported to Belgium and France, 
the sugar produced cannot be calculated back to the hectare planted. The 
Netherlands imported raw sugar from Danzig, Poland, Germany, Cuba, Peru, 
Surinam, San Domingo, etc., and exported refined sugar to Great Britain, 
Scandinavia, Irak, etc. 

As a consequence of the low price offered by the sugar manufacturers 
the beet growers greatly restricted their sowings in Denmark, viz., from 
41,200 hectares to 29,900; sugar production fell accordingly from 170,000 
tons to 135,000, and much more than usual had to be imported to supply the 
country with the 210,000 tons, raw value, which it requires. 

Conditions were very much the like in Sweden, with a planted area of 
27„467 hectares against 42,621, a sugar crop of 121,000 tons, against 160,860, 
and a consumption of 240,000 tons. 

Quite another note is heard from Italy, where, at last, the sugar industry 
has been successful in producing so much that the demands of the country 
are fully covered. In 1929-30, 116,111 hectares were sown with beets against 
112,120 in 1928-29, and the production increased to 440,822 tons, or 3*71 to 
the hectare, as compared with 367,334 tons or 3*40 to the hectare in the year 
previous. As consumption may be put down at 380,000 tons, there is a 
surplus, which owing to the high cost price cannot be exported, but remains 
in the coxintry as stock for next year. 

In Spain matters have remained unchanged ; the country produces about 
the same quantity as it consumes and imports a little from Cuba. 

In Great Britain sowings were extended from 71,200 hectares to 
92,800, and sugar production increased from 222,590 tons to 325,000. The 
official figures may be found on page 363 of our July issue, to which we would 
refer in order to prevent needless repetition. 

In the Balkan States conditions did not change materially; in one 
place the crop increased, in another decreased, and the total figures are ;— 


Area Production, Tons ConBumptlon 

1928- 29 . 129,969 .. 288,870 .. — 

1929- 30 . 117,228 .. 264,000 .. 290,000 


thus showing a slight total decrease . 

Notwithstanding the great efforts of the Russian authorities to increase 
beet sugar production, the results have been very small; the sowings were 
about the same, but sugar production dropped from 1,446,000 tons (or 
1*87 tons to the hectare) to 910,000 tons (or 1*16 to the hectare). As we have 
shown above, this poor Russian result has lowered the total European figure 
as well as the average. 

The Other Countries include Danzig, Switzerland, Ireland, Finland, 
Latvia, Turkey, with sowings of 20,000 hectares, against 23,873, productions 
of 69,000 tons in both years and consumptions of 830,000 tons against 780,000. 

Europe has produced 8,400,000 tons, consumed 10,000,000 and has 
needed for exportation to Northern Africa, Asia Minor, British India and other 
places about 550,000 tons. 

The total requirements therefore exceeded production by 2,150,000 tons, 
which deficit was supplied by Cuba, Java, San Domingo, Peru, Mauritius, 
South Africa, Mozambique, British West Indies, Demerara, Reunion, 
Martinique, Guadeloupe, Surinam and Fiji, either direct or through American 
and Canadian refineries. 
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Cytology is the name given to the study of the cell and its contents, 
whether in plants or animals, and the subject cannot be even approached by 
the general reader without some sort of explanation. From the nature of 
the case, the study can only be conducted under a high power microscope, 
using a complicated technique, to which should be added on the part of the 
worker, if plants are dealt with, an intimate knowledge of the anatomy or 
internal morphology of the plant body. The following brief introduction is 
inserted for the purpose of placing sufficient data before the readers of this 
Journal, for them to be able to gather “ what it is all about ” ; and thus to bo 
able to appreciate the importance of Cytology in all studies connected with the 
origin and classification of our cultivated sugar canes. The subject is there¬ 
fore presented in the most general terms, avoiding as far as.possible the special 
vocabulary created by and necessary to the workers in the subject. 

The end of each stem or root of a plant, termed the growing point, is soft 
and tender; and consists of extremely minute cells in an active state of division. 
In these and other formative parts of the plant the cells are young and similar, 
and as yet undifferentiated for any special puiT:x)se. Each cell is surrounded 
by a delicate cellulose membrane, the cell wall, and is filled with semi-fluid 
protoplasm interpenetrated with food material. Being closely packed, they 
are more or less rectangular in section ; and the tissue which they form pre¬ 
sents an ideal matrix for microscopical examination, after appropriate treat¬ 
ment with fixing, hardening and staining re-agents. By cutting very thin 
sections, we can then get a very clear idea of the internal anatomy of the cells 
and any changes which take place in them, especially when they are under¬ 
going sub-division and consequently multiplication. 

In each cell a certain portion of the protoplasm may be distinguished as a 
rounded mass, denser than the rest and staining more deeply, and thus 
standing out in the stained sections. This is called the cell nucleus and it is 
separated from the rest of the protojdasm, which bears the name of cytoplasm, 
by a firmer outer layer of its protoplasm, which we call the nuclear membrane. 
When we examine the stained nucleus we find that its structure is much more 
definite and complicated than that of the cytoplasm; and moreover that 
striking changes take place in its structiu'e during cell division. And it is 
with these changes that we are at present concerned. 

When the nucleus is at rest it appears, in the main, to consist of an ex¬ 
tremely fine network, often difficult to make out. But when the cell in which 
it is situated is about to divide, the following changes take place in rapid 
succession. The network contracts and becomes thicker at certain points, 
thus forming a series of separate fibres which ^ain more readily than the rest of 
the nuclear contents. These fibres are called chromosomes ; their outlines 
rapidly become very distinct, and they then imdergo a series of complicated 
evolutions. The nuclear membrane disappears and they are free to move to 
any part of the cell, finally taking up a position where the next dividing cell 
wall will be laid down ; and each chromosome splits longitudinally into two 
halves. These halves next separate by a sliding movement and proceed to 
opposite ends of the cell where they form irregular groups. The cell wall is 
then laid down across the middle of the cell, and the single cell becomes two, 
each of which contauis a half of each chromosome. The separated halves then 
pass through all the stages mentioned above, but in the reverse order, till the 
rather indefinite net-work is again formed with a fresh nuclear membrane, and 
the daughter nuclei enter the resting stage, each in its own new cell. 
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It is obvious that, for some reason, it is important that the number of 
chromosomes should not be altered when a nucleus divides, and also tliat all 
parts of each chromosome in the mother nucleus should be represented in the 
two daughter nuclei. And this reason is not far to seek. The nucleus has 
long been suspected of being that part of the protoplasmic body of the plant 
which bears the hereditary principle; and it has now been shown that the 
chromosomes are the part of the nucleus to which this duty has been assigned. 
The number of chromosomes remains constant in the tissues of each plant, and 
is also characteristic of the species to which it belongs ; these numbers varying 
from, say, half a dozen to over a hundred in different plant species. And 
the same appears to hold good, regarding their size and form and other obser¬ 
vable characters. There is, moreover, reason to believe that the various 
characters hitherto used in distinguishing plants from one another may be 
distributed to different chromosomes or even to different parts of them. 
From all of which it must be conceded that cytology is capable of assisting the 
taxonomist in his laborious work of classification. That such assistance is 
needed is obvious to anyone who has ventured into this part of botanical 
science. 

The above brief account of nuclear division applies in general to the 
formative tissues of the higher plants, and represents if; in its simplest form in 
these. When, however, we turn to the reproductive organs, in which every 
new plant is laid down, complications arise ; the first and most obvious one 
being that such a new plant is produced by a fusion of the male and female 
reproductive cells. Here special arrangements are required to maintain the 
number of chromosomes in each succeeding generation. And this is effected 
by a reduction of their number by one half during the formation of the sexual 
cells ; in the pollen grains by the simple expedient of leaving out the splitting 
of the chromosomes. In the higher plants the anthers, during pollen forma¬ 
tion, afford very favourable material for cytological studies, and they are 
largely used. Such material has, however, half the number of chromosomes 
characteristic of the plant. Hence the terms haploid (single-fold) and diploid 
(double) or somatic (of the body), which will be used later in this article. 

In spite of the clock-like regularity in the nuclear division, which is the 
rule, there are many chances of failure, as, for example, in the incomplete 
separation of the chromosomes, their losing their way and appearing elsewhere 
in the cell, or their simply dropping out. And if such an irregularity persists in 
successive generations it may haye as its consequence an effect on the external 
characters of the plant. While then cytology is well fitted in general to con¬ 
firm the relations of different plants to one another, and even to test the 
validity of the syistems built up by taxonomists, it cannot be taken in the 
present stage of our knowledge as an absolute guide. We may thus regard 
cytology rather as a fresh means for obtaining precision on the part of the 
taxonomist than as revolutionizing the older classifications; and perhaps in 
the present state of our knowledge there may be a tendency to overestimate its 
importance. 

The study of the cytology of the sugar cane and its allies is of compara¬ 
tively recent date ; and as a matter of fact it has only attained to any great 
degree of development in Java, and there in the hands of one worker. 
G. Bbembb published the results of his earlier studies of the cytology of the 
species and varieties of Sacchaium in 1922, with further important contri¬ 
butions in 1924 and 1928. Throughout these investigations the relation 
of cytology to classification has held an important place, and he has 
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apparently worked in close collaboration with those engaged in systematic 
work in the island, among whom Jbswiet was the most prominent. And at 
the third meeting of the International Society of Sugar Cane Technologists, 
held last year in Java, a paper written by BaBiiasB and a public lecture 
delivered by him are printed in the Proceedings. In his lecture he deals with 
the work of the preceding ten years, restricting himself to the elucidation of 
what he considered the most important questions which had presented 
themselves. The following extracts from this lecture will serve to illustrate 
the close liaison established by Bbembb with his taxonomic colleagues, and the 
important services which his cytological studies have rendered them. These 
extracts are drawn from that part of his lecture devoted to the species S, qffi^ 
cinarum and S, apontaneum with especial reference to the reputed hybrids 
between them occurring spontaneously in the Malay Archipelago. 

The basic number of chromosomes in the Andropogoneae to which 
Saccharum belongs is 10. The higher numbers of the genus Saccharum are 
built up from this number, how we do not know, but probably by crossing 
and mutation. The lowest number of what is certainly Saccharum is 30 
haploid. S, Arenga has 16, but Jeswiet is uncertain whether this species 
belongs to the Saccharum genus. Saccharum officinarum shows 40 haploid 
and 80 diploid, and is therefore an octoploid form (among the Andropogoneae). 
But many Saccharum forms do not show multiples of the basic number. 
Thus S. sinense has 68 haploid, this deviation probably originating from 
crossing or chromosome aberration. 

Saccharum apontaneum in Java, called locally Glagah, has exactly 66 
chromosomes haploid. But Hakbeveld in 1921 foimd in the north of 
Celebes a variety slightly differing from Glagah and called locally Tabongo. 
Its flag was broader and longer, the stems were very slender and the intemodes 
longer, and the arrow not yet adult was much more tightly enclosed by the 
leaf sheath, than in the Java Glagahs. Examination of this form showed the 
chromosome number to be 40 haploid; which suggests that there are two 
different groups of the Glagah types of S. apontaneum. Since then, reports 
from Hawaii and the Philippines indicate that the Glagah veuieties there are 
smaller than the Java ones : “ this seems to agree with my supposition that 
the islands north of Java have another type of Glagah varieties, which have 
40 chromosomes in the haploid stage.” Here we have an example of a cane 
with only slight external differences from the type, but with very different 
chromosome numbers ; and the latter fact shows that a new grouping of the 
apontaneum varieties will be necessary. 

Another example refers to the Toledo cane received at the Java experiment 
station some years ago from the Philippines, and then thought to be a i^atural 
hybrid between S, officinarum and S, apontaneum. The number of chromosomes 
in Kassoer is 136, and that variety is considered to be a natural cross 
between the two species. In such crosses the number contributed by the 
noble parent is found to be doubled : 80 + 66 » 136. But on exanaining 
Toledo in 1929, Bbemeb found that its chromosome number was 120, wliich 
woulct indicate that it is a hybrid between the noble cane and Glagah 
Tabongo : 80 + 40 == 120. 

A third, puzzling case is afforded by a cane called lanannge, received from 
Celebes and Borneo. This cane showed characters of both S, officinarum and 
S, apontaneum^ and was planted with the Kassoer group ; “ but it cannot be 
d.enied that these cjbaracters are combined in a way different from our Kassoer.*^ 
For the Tanannge cane showed on examination 30 chromosomes haploid, 
which would mean 60 somatic ; and one can say with certainty that it ia 
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quite different from Kassoer with 136 and Toledo with 120. “ Considering the 
low chromosome number and the fewjt that it is a multiple of the basic number 
10, I supposed in 1924 that Tanannge belonged to an unknown species of 
Saccharum; and Jeswibt suggests that it possibly may belong to the species 
which he detected in 1928 in New Guinea and which he named . . 

From these cases it will be plain that important questions about origin and 
classification of cane forms will be acquired by cytological investigations, but 
the best results will be acquired by a combination of cytological and morpho¬ 
logical research.” 

The cytological work of tracing the number and behaviour of the chromo¬ 
somes of the micleus in cell division in the sugar cane is an extremely laborious 
and exacting piece of work, because of their comparatively large number; and 
Bbemeb in his lecture emphasizes this point as follows : “ Much work has 
still to be done in this direction (our knowledge of the original cane forms) and 
I should appreciate it very much if other investigators also would take part in 
the cytological work, since the investigation of our species crossing takes so 
much time.” There are many reasons why this challenge should be taken up. 
Besides the impossibility of one worker adequately covering the ground, the 
forms dealt with in J ava have naturally been those in which that coimtry was 
especially interested : in other countries the venue would be altered, and 
particularly in India, with its multiplicity of indigenous forms of cultivated 
canes, as well as, to all appearance, of Saccharum spontaneum, which a^ord a 
rich field for cytological work in conjunction with classihcation studies. 

C. A. B. 


Cane Breeding Work in Hawaii. 

The Report of the Committee in charge of the Experiment Station of the 
Hawaiian Sugar Planters’ Association, for the year ending September 30th, 
1929, maintains the high standard of reseaxch alluded to in our review of 
the previous year’s work.^ There are many items which it would be interesting 
to notice, such as for ex€unple, determining the optimum age of the canes for 
harvesting, and the effect of saline irrigation water, molasses, and various 
artificial manurial elements upon the structure of the soil. But the space 
available for the present article only permits of a brief resum4 of the section 
dealing with the cane breeding work of which a continuous if inadequate 
record must be maintained. The Report of this line of work was presented 
to the Committee by^A. J. Manqbldobf and C. G. Lennox, although many 
other workers are mentioned as having taken part in it. 

The opinion is expressed that hopes of the discovery of a variety with 
unusual vigour still rest with’hybrids from inter-specific crossing, because 
the seedlings thus obtained often show greater vigour than either parent. 
Four distinct lines of descent are now available—^the noble canes, Uba, 
Chunnee, and Kassoer which was recently added ; and these or their deriva¬ 
tives were freely crossed during the year under report. Knowledge has been 
gained as to the general class of seedlings obtained by many different com¬ 
binations of parents, and this has allowed of concentration on those known to 
produce a large number of superior ones. When such a combination is tried 
for the first time, it is usual to do so on a small scale, in order to determine 
the quality of the seedlings. Added to this, selfing of all pollen varieties has 
been followed, in order to gauge the degree of self fertility or sterility, and the 
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seasonal eflect on these characters, and also to produce seedlings which, at 
a later stage, can be used for breeding. 

There were certain minor changes in technique. The use of 0«03 per cent, 
solution of sulphurous acid for keeping the tassels alive was continued. 
Four-gallon tubs served as containers, each one holding 10 to 16 cane stalks ; 
but, since the solution was found rapidly to lose strength, a certain quantity 
of 3 per cent, solution was added daily to each tub ; and the solution was 
completely changed every third day. A segment of cane was cut off from the 
end of each stalk every second day. Meantime experiments were made with 
this and other solutions, for the purpose of prolonging the life of the stalks, 
with the following results. The presence of simlight is essential for the long 
life of the stalks placed in sulphurous acid solution. The presence of trash, 
etc., in the solution was found to be detrimental, while that of sulphuric 
acid w’as not toxic to the cane stalks. Mixtures of sulphurous and nitrous 
acids generally gave better results than the sulphurous acid alone ; while 
very good indications were observed that the same applies to orthophosphoric 
acid in combination with the sulphurous acid. 

For the fertilization of plants growing in the soil, the female varieties 
were planted during the previous year in the gullies and ravines of the Federal 
Experiment Station; and when these flowered, tubs containing the male 
tassels wei'e placed in close contact around them ; shaking the male tassels 
gave a very satisfactory covering of the stigmas with pollen. Pollen of many 
of the varieties used as males was stained and preserved on glass slides. 
These will be kept and used in future studies on pollen fertility. Extensive work 
was also done in perfecting the technique for artificial germination of pollen 
grains. Lastly, with the co-operation of the University of Hawaii, a number of 
flats containing cane seed in various stages of germination were X-rayed, and 
the resulting seedlings planted out. This was an adaptation of the method 
adopted by Dr. Stadleb of the University of Missouri, who was quite success¬ 
ful in producing mutations in barley subjected to the same treatment. 

During 1928-1929 most of the breeding work was done by the staff of 
Makiki station (Oahu), and some 800 combinations were tried, of which 160 
produced fifty or more seedlings which could be transplanted to the field. 
In addition, some 200 individual varieties were selfed. Nearly all the fuzz 
of the crosses was xilanted at Makiki, with bottom heat as on previous 
occasions. The new greenhouse accommodated all the seedlings until they 
were large enough to be transplanted. Fuzz and sometimes flats of seedlings 
were sent to the other islands to supplement those raised locally. Comprehen¬ 
sive Tables are given containing censuses of the seedlings raised during the 
year and planted at Makiki, Hilo (Hawaii), and Maui, these being classed 
according to the four lines of descent mentioned above. The total numbers 
were : 54,345 at Makiki, 14,251 at Hilo, and 11,855 on the island of Maui. 

The following procedure was adopted on the Makiki plots. Every seed¬ 
ling received a permanent number on being removed from its pot and planted 
out. At 12 to 13 months of age the seedlings were stripped of their dried 
leaves and trash, and examined by two independent observers as to their 
general appearance. A record was taken, for all seedlings considered good or 
doubtful, of the amotmt of tasseling, condition of top, number of stalks, and 
Brix (in a composite sample of saw-cut sections of five stalks in the stool). 
From these data seedlings for the second Field TriaP were selected. At the 
Kailua sub-station a less detailed study of the seedlings was made. When 
they were 12 months old, the field wa s burnt; each seedling was cut and all 

1 See laet year's review. 
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the material was heaped up over its stubble. Again two selectors inspected 
each pile, and decided whether the seedling waa worth going on with. If so, a 
numbered stake was driven into the centre of the stubble and a Brix reading 
was taken from saw-cut sections from the middles of five stalks; and from this 
reading and the general appearance, selection was made for seedlings to be 
planted in Field Trial 2. At the same time the seedlings were ratooned, so 
as to be able to study the relationship between the characters of the ratooned 
seedling and those of its set plant. Altogether 1448 seedlings were selected 
from among those raised at Makiki and Kailua for growing in Field Trial 2. 

It is expected that Kailua will furnish most of the tassels which will be 
used for breeding with during the next season. For this purpose all the 
seedlings of the island group as well as imported canes have been planted in 
areas large enough to give tassels for many hundred interesting combinations. 
The new glass house at Makiki was found most valuable for keeping stalks 
alive longer, and it will be used for the last stages of maturity of the tassels. 
Tlie usual list of seedling trials—^preliminary (with only one replication or 
with very small plots), semi-final (with two or more plots), and final (with five 
or more)—is given for those estates which have taken up this work in Maui, 
Kauai, Hawaii, and Oahu. Only those trial plantings are listed from which 
dependable yield figures can be obtained. And the Report concludes with 
summary statements as to the most promising seedlings hitherto raised or 
imported for the various environments met with in the islands, i.e., mauka, 
midland, makai, and swamp land. As these terms may not all of them be 
generally understood, and frequently occur in Hawaiian publications, it has 
beejTi considered to be worth while to copy their descriptions for general 
inforination. 

Under a classification of mauka conditions, one generally includes the 
rather infertile, granular soils of the upland rain districts. Cane in these 
regions is not under irrigation and generally must be of a vigorous-stooling, 
fast-growing type to combat the severe weed infestation. It must be capable 
of withstanding severe drought, should such arise. Midland conditions, 
whose boundaries are impossible to establish, may be defined as those regions 
which are capable of producing heavier tonnages than the fields of the mauka 
conditions, but still cannot produce the heavy tonnages of the extreme 
lowlands where canes of H 109 thrive. For these conditions a heavy-stooliirg, 
medium-sized-stick cane would seem close to an ideal type. Makai coi\ditiona 
include the greatest portion of the sugar-producing land in these islands. The 
fertile, irrigated fields on which H 109 flourishes so well all fedl under this 
classification. The seedlings in this section are classified according to their 
resistance to eye spot. Stoamp land conditions include the lowland fields 
which are largely composed of heavy, impermeable clays. Although these 
climatically are ideal for H 109 conditions, the soil is not suited for varieties of 
this type. Unfortunately little information is available concerning varieties 
which are most suited for these conditions. It may be noted in passing that, 
of the POJ seedlings imported, in mauka conditions POJ 36 is “ offering the 
standard varieties the keenest competition,” and POJ 213 seems well adapted 
for mauka soils. For midland conditions POJ seems to be the favourite, 
while POJ 2714 is the most popular of the newly imported canes. Under 
makai conditions POJ’s 36, 2714, 2727 are resistant to eye spot and find their 
pla^je in the list of most promising seedlings ; while POJ 36 and POJ 2714 have 
shown good promise in plant crops in swamp land conditions, and will Vksly 
do well in their ratoons. CJ. A, B. 
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The Need of Financial Leadership in the 
Sugar Industry. 

The Example of the Swedish Match Industry. 

By S. L. STMBS. 

It is probable that at no other time in recent years has the lack of efficient 
leadership in the sugar industry been so keenly apparent. World leaders 
such as Dbtbrding in petroleum, the Bbhn brothers in telephones, and 
Kreugeb in the match industry are bringing about agreements and inter¬ 
national consolidations in their respective fields that will stabilize their 
industries and provide for future steady growth. The concentration of 
financial control of the Cuban sugar industry in New York may open an avenue 
to the solution of its present troubles if a strong leader can be found having 
the confidence of the banking and producing groups. During the past decade 
many loans to foreign governments have been floated in New York, and con¬ 
tinual payments of interest, etc., are being sent to that centre. Many of 
the taxes necessary for these payments are collected on sugar and mainly as 
internal revenues in the production and sale of this commodity. If it were 
possible to expand the consumption of sugar it would then be practicable to 
reduce the taxes without sacrificing the total income from this source. Lower 
taxes would give cheaper sugar and this would in itself tend toward increased 
consumption. The Swedish match industry has used this procedure in many 
countries by participating in the loans floated and securing a monopoly on 
the distribution of matches on which a tax is collected to amortize and 
pay interest on the loan extended. While no groat expansion in the use of 
matches could be achieved, the opportunity to introduce some of the Swedish 
production in the new market is an advantage. 

The possibilities for increasing consumption of sugar in many European 
coimtries are very encouraging, due to the low rate per capita now being 
used. Attention has been called to this opportunity before, and now it is 
of interest to consider a few low consuming centres having seaports into which 
ships from Cuba might discharge sugars without expensive trans-shipment. 
Recently cargoes have cleared for Odessa and there are several Black Sea 
coimtries whose consumption is now low. Bulgaria, Rumania, Ukraine in 
addition to Turkey, Greece, Jugo-Slavia and Spain on the same trade route 
have a total combined population of more than one hundred million people 
consuming around 16 lbs. of sugar per capita per year, a total of 670,000 tons. 
By proper management this consumption could be increased to 46 lbs. or well 
over 2,000,000 tons of sugar. Other European countries are consuming at 
this rate and up to 90 lbs. per capita, so that it is not an impossible project. 
It has been estimated that the annual payments on loans by these countries 
are well over #200,000,000. The formation of a sugar monopoly in each 
of these countries to take over the regular domestic production at a fair 
price and stimulate the consumption by importations of cane sugar should 
assist greatly in the collections needed for these payments. 

There is little distinguishable difference between refined beet and cane 
sugars, but when the raw sugars are brought together it is easy to select the 
one that is appealing in flavour and taste as that produced from cane. It 
is well known that many millions of the population of these countries are 
imable to afford white beet sugar and when it is necessary to get along on 
raw or low grade beet sugar, the difficulty in expanding the consumption 
is apparent. Raw cane sugar has been used by the coimtry people in Cuba 
and other cane sugar lands for centuries and it could be used for distribution 
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to this class of consumers in countries where only low grade beet sugars are 
now being used. In Cuba there is also produced a light-coloured sugar 
called turhinado, of about 99 pol. which would be suitable for this trade. 
The Hershey whole sugar, described on page 166 of this Journal for March, 
1930, is also available and of a superior flavour and taste. The greatest 
sugar consumption rate has been reached in those countries where cane sugar 
is most abundant, and the surplus producing capacity now existing in cane 
growing centres can all be profitably operated as soon as a real leader arises 
who can visualize the possibilities and can inspire the flnancial and moral 
backing needed for this campaign to stabilize the world’s sugar industry. 
It cannot be done by restrictions, but by seeking and developing new markets. 
An Internationa^ Sugar Corporation is needed, one capable of buying the 
present apparent surpluses at the bargain prices prevailing and selling them 
through subsidiary distributing organizations in various countries where 
sugar has not obtained its proper place in the food budget of the nation. 


The British West Indian Sugar Industry. 

Some Data culled from the Sugar Commission’s Recent Reports. 


The Report of the West Indian Sugar Commission which was presented 
to Parliament in the Spring has already received notice in om pages in respect 
to the Commission’s recommendations.^ A final section (Part IV) of the 
Report has only just been issued for public use.* The whole Report gives a 
very detailed picture of the ec*.onomic, social, and ethnological conditions in 
the various British West Indian sugar colonies. Below we give the principal 
data relating to sugar production in the different territories, as culled from 
the pages of this Report. These data relate to conditions as at December, 
1929. 

Barbados. 

Barbados has an area of 106,470 acres, of which 67,682 are estimated to 
be cultivable, and of these 35,000 acres are planted with sugar cane. This 
crop has been planted on the land for nearly 250 years, yet the yield per acre 
has been maintained and even increased, in spite of the fact that no rotation 
of crops in the English sense of the term is found practicable. The number 
of persons directly engaged in the sugar industry is about 34,000, out of a 
total population of 167,953, but the number of persons directly dependent on 
the industry is over 100,000. The rainfall is limited and every effort has to 
be made to conserve the soil moisture. The water supply comes largely from 
wells, and little attention appears to have been given to the question of 
irrigating the caneflelds. 

The greater part of the land used for cane cultivation in Barbados may 
be divided into two distinct classes—the black soil areas, some 31,100 acres, 
end the red soil areas of about 16,480 acres. The cost per ton of cane 
harvested runs higher in the black soil disti’icts (averaging about $4*50 per 
tqn) than in the red ones (which average $3*74 per ton); on the basis of nine 
tons of cane to one of sugar the difference in cost per ton of sugar would be 
about £1. 8s. 6d. This difference is in the main due to the fact t hat in th e 

11980, pp. 176-179. 

8 ** Report of the West Indian Siu^r Commission, Part IV (in continuation of Cmd. 8517).” 

Sta^nery Office. 9b, Od. net. 
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black soil no variety of cane has so far been found that will ratoon satis¬ 
factorily, hence only plant canes are grown, and Ba 11669 is the variety most 
usually employed. In the red soil areas, on the other hand, one if not two 
ratoon crops can be grown, and here BH 10(12) is the predominating variety. 
The Commission consider this inability to ratoon a very serious deficiency and 
recommend that tests be immediately undertaken with hitherto imtested 
varieties (such as Uba or earlier seedlings of Java canes or hybrids of local 
varieties) to obtain a satisfactorily ratooning cans on the black soils. In red 
soil areas they recommend the introduction of and testing of some of the 
newer high-yielding varieties, for example POJ 2878. 

In lespect to cultivation, very large quantities of pen or stable man\ire 
are used in Barbados, and in addition a considerable quantity of artificial 
fertilizers is imported. The ploughing is chiefly done by oxen, but the sub¬ 
sequent cultivation of the growing canes is principally by hand and is very 
thoroughly done, as there is an abundant supply of labour available. The 
cost of cultivation per ton of cane is comparatively high and might be con¬ 
siderably reduced by the employment of implemental tilla^ge. 

There are 29 factories making 96° sugar, which during the three past years 
have milled an average of 656,000 tons of cane each year, equal to about 
2000 tons of sugar each factory. Four factories are equipped to deal normally 
with about 60,000 tons of cane or say 6000 tons of sugar but grind on the 
average about 37,600 tons only. This size of factory is considered the eco¬ 
nomic limit for local conditions, and the Commission consider that if the 
existing factories of this type were worked to full capacity by diverting canes 
from windmill and less efficient steam plants more economical output would 
be possible. In fact three or four well located factories of larger capacity 
would be able to deal with the entire cane output of the island on a more 
economical basis; but the capital cost of such factories and the necessary 
transport arrangements would under present conditions be too high to obtain 
an adequate financial return. 

Chemical reports issued by 11 out of the 29 factories suggest that the 
work done in the well-equipped factories is comparable with that done in 
other cane sugar producing countries, but in no case is a factory being 
operated to full rated capacity. 

Barbados is remarkably free at the present time from serious cane 
diseases, but in the realm of pests the x>osition is not so favourable, as a very 
considerable toll (estimated at from 10 to 16 per cent, of the crop) is taken 
by injurious insects, of which the most destructive are the small moth-borer 
{Diatraea aaccharalis) and the root-borer (Diaprepes ahbreviattM). 

Barbados rejoices in a Department of Agriculture whose work has been 
of the greatest service ; the achievements of Hakbison and Bovbll in the 
raising of cane seedlings are a matter of history. Many of these seedlings have 
found their way to other countries, and in Java, before that island had 
succeeded so remarkably in its cane breeding experiments, 68 per cent, of 
the sugar area was planted with a Barbados cane. In St/ Kitts BH 10(12) 
and Sc 12/4 are the most favoured canes ; in Antigua BH 10(12) and B 4507 
are grown; in Trinidad BH 166 is the popular cane, and in Porto Rico 
BH 10(12) and Sc 12/4 are grown in 90 per cent, of the fields. 

St. Kitts. 

St. Kitts with Nevis forms one Presidency of the Leeward Islands 
Federation. Its total area is 41,861 acres, of which about 29,000 are cultivable; 
18,000 acres are actually under cultivation and of these some 12,000 acres 
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are devoted to cane. The estimated population is 18,300, of which some 
6000 are labourers employed in the sugar industry, but practically the whole 
population of the island is dependent on sugar. 

The soils are of volcanic origin and of a dark grey loam, being easily 
worked and free from stones. They are among the most fertile in the West 
Indies. The island is fairly well watered especially on the northern side, but 
on the southern side periodic droughts cause some anxiety. Cane growing 
is confined to the lower lands ; the yield per acre varies considerably, depending 
on the rainfall; in 1928, a favourable year, it was 24*6 tons per acre, but in 
1929, a year of low rainfall, it fell to 17*6 tons. Cultivation is easy, deep 
ploughing being possible with ox ploughs ; but the cost of this form of culti¬ 
vation is admittedly comparatively high. Improvements suggested by the 
Commission include a better system of conveying cane to the rail sidings, and 
the extended use of derricks to transfer the canes from carts to railway 
w^aggons. Manuring consists chiefly in heavy applications of pen manure, 
com])aratively little artificial fertilizer being employed. 

There are only two varieties of cane in use—BH 10(12) and Sc 12/4. 
Practice favours one ratoon crop only, but the condition of the growth 
suggested to the Commission that at least two ratoon crops were feasible. 
And they urge the necessity of pushing on with trials of other and newer 
varieties. 

There is now only one central factory in St. Kitts to which all sugar 
producing areas are comiected by means of a narrow-gauge railway. The 
factory is well equipped, well operated, and well-managed, and its manu¬ 
facturing costs are quite comparable with those of other central factories of 
similar size. Its normal rated capacity is 180,000 tons of cane, or about 
20,000 tons of sugar ; but this capacity has not yet been reached in practice. 

Tlie most serious insect pest causing damage to the sugar canes in St. 
Kitts is the small moth-boror (Dlatraea saccharcUis). 

Antigua. 

Antigua is the seat of the Federal Government of the Leeward Islands ; 
it has an area of 68,980 acres, of which 36,430 are estimated to be cultivable. 
Nearly 20,000 acres are actually under cultivation, of which 16,480 are imder 
sugar cane. The population is about 30,442, of which some 9000 are directly 
employed as labourers in the sugar industry, forming with their dependents 
over 90 per cent, of the population. 

The agricultural conditions are probably as difficult as, if not more so 
than, those in any other West Indian Colony, and the one bright spot lies 
in the fact that thei*e is a well-equipped and efficiently man€iged central 
factory, capable of handling in a normal year the entire sugar crop. The 
island suffers from severe droughts at frequent intervals and sometimes also 
from hurricanes. The soils are difficult to handle, being in many places 
extremely heavy; given adequate rainfall they are, however, quite fertile. 
Cotton is raised as a catch-crop in rotation with sugar cane. 

A considerable number of different varieties of canes are grown in Antigua 
and POJ canes have been introduced. There is a distinct tendency to seek 
the variety best suited to the varying soil types rather than to look for a 
general purpose cane. But the standard of cultivation is in the majority of 
cases considerably below that of Barbados and St. Kitts. True, the frequent 
recurrence of drought in Antigua makes agricultural work risky, but little 
attempt appears to be made to conserve the soil moisture. There is more 
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room for more thorough and early preparation of the land by mechanical 
ploughing and subaoiling and the use of light implements in the subsequent 
cultivation. Very little artificial manure is used, pen-manuring being the 
principal expedient. The average yield of cane per acre for six years has 
been 13‘9 tons, which is extremely poor. 

There are two central factories in Antigua, both of which were established 
with the aid of Imperial grants. One of these, Gimthorpes, has developed 
continuously from a factory capable of manufacturing 3000 tons of sugar per 
annum to its present normal rating of about 15,000 tons per annum. This 
factoiy can be classed as a well-equipped modem central, obtaining a 
recovery of sugar quite up to modem standards. The Bendals factory has 
a capacity of 3000 to 3500 tons of sugar per annum, but is not equipped to 
obtain the average recovery of sugar required in a modem central. Addit¬ 
ional machinery has been installed and the quality of the work considerably 
improved in recent years, while further improvements are contemplated. 

The Antigua factories, like those in St. Kitts, have a system of payment 
for their canes whereby these are sold to the central factory on a sliding scale 
based on the market value of the sugar. Under such conditions the factory 
cannot make a loss unless the crop is very short or the price falls very low ; 
but the grower when the price falls below a certain figure is faced with very 
considerable losses, and there is considerable dissatisfaction amongst the 
planters at this inequality. The fixing of a minimum price for the cane is 
advocated as an equitable adjustment. 

British Guiana. 

Conditions in British Guiana differ in many respects from those to be 
foimd in the different West Indian Islands. It forms part of the South 
American Continent and has a total area of 90,000 square miles. Of this area 
it is estimated that only some 200 square miles is under cultivation, this 
comprising chiefiy a coastal strip with a maximum width of 10 miles. This 
coastal strip has a heavy alluvial clay soil, and in some cases is below sea level 
at spring tides. It is kept in cultivation by a most elaborate and costly system 
of sea defences, canals, drainage pumps, etc., the maintainance of which is a 
severe strain on the financial resources of the colony. 

The population is estimated at 307,000, of which some 50,000 are labourers 
directly employed in the sugar industry. The number of estates and the area 
under sugar cane show a very considerable reduction during the last 30 years ; 
but the output of sugar has been maintained, thanks chiefiy to improved 
methods of cultivation made possible by the introduction of mechanical 
tillage. Thus in 1897 the area tmder cane was given as 66,000 acres and the 
sugar exported amounted to 101,160 tons while in 1928, 57,600 acres were 
under cane and the export was 114,687 tons of sugar. The yield of sugar has 
therefore increased from 1*5 tons per acre to just under 2 tons. The average 
cost of growing and harvesting cane in 1928 was about 14s. 4^. per ton. 

The sugar crop here depends almost entirely on a locally-produced 
variety of cane, D 625, which replaced the rich Bourbon variety when the 
latter succumbed to root disease. I) 625 yields a good weight of cane per 
acre (average over 26 tons) but it has a comparatively low sucrose content 
and a low purity, so that even the best equipped factories require about 10 
tons of cane per ton of sugar. In view of this, the Department of Agriculture 
is making arrangements to continue the work of raising new seedlings and 
•during the past year has imported many of the Java seedlings, as well as 
promising varieties from Barbados, Trinidad and Guadeloupe. 
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Tlie use of artificial fertilizers—chiefly sulphate of anmionia—in British 
Guiana is pretty general, but very little green manuring or pen manuring is 
done. There are indications that the soils lack phosphoric acid, for thei^ is 
a lack of such acids in the juice, resulting in poor clarification work in the 
factories. At two factories where phosphoric acid was added continuously 
to the juice during clarification a brilliantly clear clarified juice was obtained. 

The majority of the estates resort to some form or other of mechanical 
cultivation of their fields. The ploughing and subsequent cultivation are very 
thoroughly done on many of the estates with implements specially designed 
and drawn either by cable power operated from punts or by direct haulage 
with track-laying tractors. The iise of cable ploughing and cultivating 
tackle costs less per acre of land worked than the usual lighter tractors and 
ploughs ; but their initial cost is considerably higher. But the better culti¬ 
vation made possible by the use of these implements has been very marked, 
leading to increased tonnages and to a larger area being worked by the same 
labour force. The soil is favourable to ratooning, from three to five ratoon 
crops being usually grown. Nearly ail the cane is produced by the estates 
themselves, very little being grown by peasant farmers. 

In the harvesting of the cane lies the greatest room for improvement. 
Tlie practice of burning off the dry cane leaves prior to cutting, due to labour 
difficulties, is almost universal in the colony, though now generally condemned. 
The burnt cane deteriorates rapidly, yet the transport organization is not 
such as to reduce the time between the burning and milling to a minimum ; 
and since Sxmday laboxir is forbidden by Ordinance it often happens that 
cane burnt on a Friday is not milled till the following Monday or even Tuesday. 
These methods of harvesting natxirally conduce to low purities : as it is, the 
sucrose content of the cane and the purity of the juice are both low in British 
Guiana. 

The sugar factories are divided into two groups, those of over 6000 tons 
per annum capacity manvifacturing over 76 per cent, of the sugar out-turned 
(group A); the smaller and less efficient factories come under group B. The 
average over-all recovery of the factories in group A was 79*6 per cent, in 
1928, which is considerably below the level of what is to-day considered good 
practice (compare 87*64 in St. Kitts, 87*63 in Antigua, 86*6 in St. Madeleine, 
Trinidad, and 90*44 in a Hawaiian factory milling poor quality cane and 
requiring 9*8 tons of cane per ton of sugar). The average recovery of B group 
factories in the same year was no higher than 73 per cent. While these low 
recoveries are in pact due to low purity juices being worked, the average 
boiling house equipment, according to the Commission, is far from modem 
standards ; the milling plants are on the whole in good condition, but the 
sugar crystallizing, curing, conveying, and bagging equipment and methods 
in practically all the factories can be greatly improved if funds are available. 

Some centralization of factory work is indicated from the fact that the 
64 factories of 1897 are now reduced to 21, turning out the same quantity 
of sugar ; but the Commission deem that further centralization would be 
profitable and that before any large expenditure is incurred it is very advisable 
that a survey of conditions be made to ensure that an installation of new 
machinery is made only at a factory which may normally be expected to 
obtain sufficient cane to run full time. None of the factories operates a full 
day continuously at present, and the result is an absence of efficiency and a 
disproportion in overhead charges. 

(To be continued). 
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Every one interested in the biological control of either insect or plant 
pests would benefit by the opjiortunity of studying a most excellent report' 
on the “ Organization and Progress of the Work of the Famham House 
Laboratory,” which latter was foimded by the Imperial Bureau of Entomology 
some three years ago, by means of a grant from the Empire Marketing Board, 
with the main object of the furtherance of the control of insect pests of 
agricultiue and forestry by means of what is known as the biological method. 
The first grant of the Emj^ire Marketing Board was for £15,000 for capital 
expenditures and £5000 per amium for maintenance expenditures during 
the following five years. Due to the rapid development of the work of the 
Laboratory, the funds allotted for annual maintenance proved decidedly 
inadequate, and the Imperial Bureau, after a conference with represen¬ 
tatives of the Einjure Marketing Board, secured a grant of an additional 
£2000 per annum from 1st July, 1929. In 1929 also, at the request of the 
New Zealand Government, the Laboratory took over the sui^ervision of 
the European end of the work on the insect enemies of New Zealand weetls and 
received from the New Zealand Government a special grant of £1000 ])or 
annum for this work. Small subsidies have been made by the Commonw'ealth 
C’ouncil for Scientific and Industrial Research in Australia, the New Zealand 
(Government, the Government of Cyprus, etc. 

The Farnham House Laboratory is located in a 15-room country house, 
about 25 miles from London, with about OJ acres of ground surrounding. 
From the description in jjart III of the jiresent report, the Laborat<^i‘y and 
grounds would seem to be excellently and most modemly equipped for the 
work in hand and supplied with a highly competent staff. 

Dr. Guy A. K. Marshall, the well-known Director of the Imperial 
Bureau of Entomology, in his preface to the report considers that the f‘reation 
of the Laboratory has met a real need in Imperial entomology, as proved by 
the response of the Dominion and Colonial entomologists to offers of assistance. 
Even before the Laboratory was open for work, retpiests for help were received, 
and up to this time the list of injurious insects and ))lants which the Labora¬ 
tory has been asked to investigate with the hope of finding natural enemies 
coiffprises some 70 species. An idea of the widespread diversification of the 
investigations under way may be obtained from the fact that the Dominion of 
Canada alone has submitted to the Laboratory projects involving tlie natural 
control of no less than 28 species of injurious insects, while Australia has 
submitted 16; New Zealand, 14 projects of insects and five of obnoxious weeds; 
South Africa, a project of biological control of the Sheep Blowfly ; India, 
projects of Woolly Aphis and Fluted Scale; West Indies, one on Pink Boll 
Worm ; Cyprus, on Codling Moth and Potato Tuber Moth; the Falkland 
Islands, on Blue Bottle Fly ; and the United States of America, a project of 
the Pink Boll Worm and the Carrot Rust Fly. Up to the date on which this 
report was sent to press last June, a total of 73 consignments of beneficial 
insects, containing approximately 285,000 living individuals, was sent out by 
the Laboratory. These shipments included some 24 species of beneficial insects 
attacking 17 species of pests. So much for the actual progress of the work of 
this splendid institution which is materially adding to our knowledge of both 
theory and practice of biological control of agricultural pests. 


Vestur by W. R. Thompaon, Ph.D., D.So., 
Entomology and Superintendent, Famham House Laboratory 
(Empire Marketing Board Publlcatione). London: H.M, Stationery dmcc. Is, net. 
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Probably of most interest from the reviewer’s standpoint, however, is 
part II of the report which is devoted to a general account of the problems 
encountered in biological control operations with special reference to the 
organization and practical conduct of work in this, as yet, comparatively 
unexplored and most promising field in economic entomology. As Dr. 
Thompson mentions in his brief introduction, a certain number of purely 
theoretical considerations have been included because of their value in 
indicating lines of research in both field and laboratory, and, in view of the 
clear and concise manner in which these theoretical considerations have been 
handled by the author, there should be no doubt that their inclusion has 
added to the practical value of the work. The great majority of the state¬ 
ments and suggestions, however, are the fruit of a generation of practical work 
in this field and have the seasoned value of having been repeatedly tested and 
practised. This section of the report constitutes one of the most complete 
and understandable outlines of the whole technique of biological control that 
the writer has yet seen published. 

The report calls attention to the perhaps little kno'wii fact that of the 183 
worst known enemies existing in North America practically half have been 
introduced from foreign countries, the larger proportion coming from Europe 
The damage caused by the Hessian-fly in the United States is something like 
£800,000 each year, while the cost of the by no means complete control of the 
Gypsy Moth, accidently introduced into the States some 60 years ago, is causing 
that government something like £50,000 per amium loss. The European 
Gom Boier, an unwelcome immigrant to the United States but a decade and a 
half ago, is the cause of appro]u*iations aiming at its control of around £100,000 
annually, although in the single year of 1927 alone £2,000,000 were expended 
in an attempt to arrest its spread. The loss or expense now being caused in 
the United States by the Oriental Peach Moth, the Jaj^anese Beetle and the 
quite contemporaneous Mediterranean Fruit Fly serves to demonstrate the 
enormous field for the biological control of such posts. 

Dr. Thompson emphasizes the need of preparatory work when the 
entomologist is requested to utilize the method of biological control in order 
to prevent damage by any pest. Of course, the first step is the accurate 
diagnosis of the cause of the injury and m this connexion the vital importance 
of ready access to the coimcils of experienced systematists and to adequate 
collections and libraries is stressed. Next must come a thorough study of the 
literature and tabulating of the information thus obtained and then the 
preliminary field survey as indicated by the data in hand. The mapj^ing out 
of bio-climatic areas (even though, due to lack of complete data, this must be 
done quite roughly), is one of the first essentials in planning a satisfactory 
preliminary survey, inasmuch as frequently under one set of edaphic con¬ 
ditions a certain parasite may be more or less effectually controlling its host, 
while under a different set of conditions this jmrticular parasite may be of no 
I)ractical value. After it has been decided in just what regions the pre¬ 
liminary collections shall be made, the points within that region likely to give 
a representative idea of the conditions as a whole must be selected. It is 
desirable to have in headquarters a collection of the most important works 
dealing with the climatic, agronomic and biological characteristics of the main 
areas in which the work is to be carried out, also as complete a collection as 
possible of detailed and accurate maps. Once the survey and conclusions have 
been made, the examination of the material at the laboratory logically follows, 
with particular attention to proper determination of parasites and hyper¬ 
parasites, after which the choice of the species to be utilized can be made* 
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EB well as the decision as to the advisability or otherwise of introducing 
several parasitic species simvdtaneously or attempting to obtain a certain 
measure of control through the initial use of one promising species to be 
supplemented at later dates by the introduction of others. Apparently the 
policy of the Famham House Laboratory in general is to introduce one set of 
natural enemies at a time and observe the effect of this before proceeding 
further. 

Now comes the large-scale collection and shipment of the parasites or 
predators, and imder this heading there are complete and practical suggestions 
given for the speedy and economic conduct of this very important phase of the 
operations. The section on the method of treatment on reception, and that 
on the study of the progress of introduced parasites in the field are also care¬ 
fully and illuminatingly discussed. 

This section of the report concludes with a highly theoretical and yet 
clearly put discussion of the results of experiments in biological control in 
general. Many interesting mathematical considerations as well as strictly 
biological ones are included in this section, but the whole subject is such a 
complicated and involved one that no attempt can be made to review it in this 
limited space. 

Appended to the report is an excellent bibliography of biological control 
of agricultural pests, in which are listed 96 articles selected from the volu¬ 
minous and somewhat chaotic literature of the subject. 


Sugar Cane Culture in Porto Rico.' 

Outstanding Features in 1929. 

By E. D. COLON. 

(Continued from page 411.) 

Tillage, drainage and irrigation will make a crop of cane, but the aim of 
the planter, once his stand is obtained, should be a’ maximum growth-rate, so 
that his weeding period before laying-by may be reduced to the minimum. 
Fertilizing \mder the seed for plant cane and on the stubble in ratooning will 
help him do this. Too many of us wait too long for this first application of 
fertilizers. Kilauea reports several himdred per cent, increase with this 
method. Later applications did not yield even a 60 per cent, increase. 
Another practice which has come to the writer’s attention recently is the use at 
laying-by of a good quantity of a complete fertilizer following a previous 
heavy application of sulphate of ammonia, and yet it is pretty well established 
that potash, and, especially, phosphoric acid, must be had by the sugar cane 
within the first few months of growth. The trend of ‘recent investigations 
seems to favour an increase of potash in cane manuring, and a more liberal last 
application of nitrogen, this liberality to keep pace with the proposed length 
of run of the crop. With the advent of the new synthetic nitrogen products 
fertilizing formulas and practices bid fair to imdergo modifications. Pull 
benefits in the use of our good variety of fertilizer materials will not, however, 
be realized until the nature of soil and plant requirements is more generally 
understood by those responsible for their purchase. The use of fertilizer, 
though, caxmot correct lack of drainage, lack of water or lack of anything else 
but desirable chemicals in the soil. Concentration of the soil solution by the 
application of soluble materials during long dry spells can but aggravate the 
situation, because that is the very effec t of drought on soils; that is, an increase 
Beesmbw, the Aagoclatlon of Sugar TeolmologfitB of Porto Eloo, At fiaa Juan, 
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of the water-soluble constituents and exchcuigeable bases has been evidenced 
time and again by subsequent extractions. How many of us fertilized 
the dry flinty mud that the Sem Felipe cyclone left on our fields ? It did not 
call for fertilizing then. It was fertility itself. All it needed wew weathering, 
fiocculation, intermixture. Any soluble fertilizer in contact with its high 
percentage of colloidal material must have been just as available to the immed¬ 
iate crop as were Shylock’s three thousand ducats after Portia’s verdict. 
Even ordinary soils high in colloidal matter make potash fertilization a 
problem. Other factors being favourable and invariable, cane growth depends 
within reasonable limits upon the concentration of plant food in the soil 
solution. Soil analysis, soil chemistry, studies this very soil solution. Why 
not take it into consideration as is done abroad ? 

But our best efforts towards a good crop of cane may be nullified by an 
unworthy variety of cane ; and a variety of cane is known to be worthy only 
after several years of consistently satisfactory field and factory records. The 
enthusiasm for POJ 2725 and POJ 2878 has cooled down considerably in 
many quarters, mainly on account of their flowering proclivities and other 
undesirable features. This is hard luck. We needed them. BH 10/12 and 
SC 12/4 share now the best sections of the Island, the latter predominating on 
the higher lands, the former on the best lowlands. A good deal of land is still 
planted to Uba and the thin POJ varieties of the No. 36 type. They claim to 
be getting good results out of them. As long, however, as sucrose is the aim of 
the industry, the use of thin, high-fibre varieties can only be considered as a 
detour around mastery. PR seedlings 800-826 seem very promising in some 
cases. So also a few of the Mayagiiez Station set. 

While we crop in admiration a noble cane like BH 10/12, insects and 
diseases lie in ambush for them. It is at such an outbreak that ready techni¬ 
cal knowledge will save the day, if available. Some of the above mentioned 
Porto Rico seedlings appear to be very susceptible to attacks by the Diatraea 
borer. Specially has this been noticeable since the cyclone of San Felipe. 
Never since 1922 had the writer witnessed such a wholesale infection of this 
pest. The 1929 spring-plant and the gran cvltura following required relocated 
replants. In certain sections it has etssumed an epidemic form. The direct 
measures given for its control are well known. What is not generally known 
or believed is the possibility of checking the damage decisively by consistently 
carrying these measures out wholesale for a year or two. Gangs for borer 
control under the writer’s instructions gradually grew less numerous imtil the 
last ones had to be released for lack of work to do. Of the borer repression by 
means of parasites a good deal has been said ; but, so far, the native ones do 
not seem to be as effective as we would like them to be. Foreign ones do not 
seem to have undertaken the job in earnest, or are still to come. It is well to 
note that in Louisiana the last flood of the Mississippi River had an analogous 
effect on insect life as on this Island. An enormous increase of some species 
took place. The borer on this Island was favoured by the disturbance even in 
zones that were the natural stop for the trash of upper valleys. One of these 
trash drifts alone covered approximately 8 acres of one field of sixteen. The 
trash is not regularly burned in this section. So, €is far as this particular 
epidemic is concerned, trash and rubbish in and around the fields looked more 
like a nuisance, rather than a help. Forcing of growth with fertilizers low in 
potash, a going practice, will probably produce a softer caxie less resistant to 
borer attack. 

Another legacy of the San Felipe disturbance was a plague of the Nootuid 
grass worms. Acre after acre of plant cane has subsequently paid tribute to 
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the pest. Aside from the expense incurred, a one to two months growth was 
lost, due mainly to extensive replanting. The commonest of these worms in 
the Manati Valley is the army-worm Laphygma frugiperda, although Mods 
repmida also did damage. The larvae may be picked and crushed specially in 
the first hours of the morning before the dew is off. They hide in the ground 
under the rubbish and in the leaf whorls to escape the heat of the sun. Dusting 
the rubbish and the cane foliage with 15-20 per cent. Paris green in slaked lime 
will be of help if done at the right time. 

The white grubs of the Phyllophaga beetles and of Diaprepea have caused 
the usual amount of damage, in the South ©specially. Complaints of 
Metamasim have been heard also from that same section and of Xylehorva sp. 
from the North. The toads lately released on the Island may yet prove to be 
a factor in wliite-grub and other pests control. The search for parasites of 
this grub or of the beetle seems to be in abeyance. Deep ploughing, sub- 
soiling and knifing are probably doing a good deal to keep up the good 
tonnages attained in spite of such enemies. 

A rioM’ posssibly chronic infection of nematodes, combined perhaps with 
an attack of minute soil lepidopterous larvae, identical with or analogous to 
Sein’s Svffetula grumalis, has j)robably been the main cause of failure, to 
economically obtain better average cane yields on the long-cultivated lesidual 
soils of the limestone hills and valleys along the North Coast. Suspecting 
nematode infection, in spite of the fact that the root swellings are not t>^'>ical, 
examinations were kindly made by Dr. M. Cook at the writer’s recfuest. He 
found the nematode infection severe. Some measures for defence were put 
into practice in the new plantings and attention to the i)roblem determined 
for the future. No systematic investigation of Porto Rican cane nematodes 
has been made here. We do not know that this particular on© has already 
been classified. Nematode damage to can© in Hawaii has been traced to the 
genera Heterodera and Tylenchm, From rej>orts, severe infectations by any of 
these species show above ground symptoms that would be attributed to root 
failure. Root-knot of various crops has been reported time and again in 
Porto Rico. A species of Heterodera is probably the causative agent of this 
damage and swellings on sugar can© roots. The female of Tylenchus does 
not swell. 

In regard to the iTiosaic disease of sugar cane, the status of the measures 
long advocated for control in Porto Rico is, in the opinion of the writer, identi¬ 
cal with that depicted by Dr. Fabis in Cuba, to wit :— 

“ In Cuba we find distinct zones as regards the rate of spread of the can© 
mosaic, and a very marked seasonal spread of the disease. For convenience 
these areas have been rated as of low secondary spread, moderate secondary 
spread, and high secondary spread.” 

“ In those areas of low spread of the disease, the planting of disease-free 
seed in the fall of the year has sufficed to bring about practical field control 
without the necessity of rogueing.” 

“In the zones of moderately low rat© of spread of the disease,some success 
has been attained in the control of mosaic by the rogueing methods so strongly 
advocated in the campaign in Porto Rico.” “ The constant vigilance neces¬ 
sary, the expense involved, the individuality of the colonos, and many other 
factors make the careful and continuous application of rogueing methods 
very difficult.” 

“In areas of a high rate of spread of the disease, while a smaller amomit of 
secondary infection took place in the fall-planted cane, it has not been possible 
to bring about satisfactory field control in this way when susceptible varieties 
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are being planted. Therefore, it has been necessary to resort to the planting 
of the more resistant varieties . . . 

“ Since the resistant POJ varieties are not entirely immune to infection, 
the question as to whether they should be rogued of the few plants which 
became diseased has arisen.” 

“ In one case we have a planting of POJ 2726 in which 20 per cent, of the 
plants had infection in the plant cane, and in the first ratoons this has dropped 
to 4 per cent, while in the second ratoons no mosaic plants could be found up 
to the time the cane closed. This cane was not rogued and disappearance of 
the disease must be attributed to recovery of this variety.” 

Qumming seems to have receded into the background with the change of 
varieties. Ligneria (Plaemodiophora) is probably still holding back the cane 
in soggy soils. People do not seem to be worrying about Pokkah-Bong, 
twisted-topt or even the better known of the leaf spots. 

A good many, well informed, public-spirited peoi)le are, however, worry¬ 
ing about what the tariff policy might be, not only because of their possible 
interest in the sugar business alone, but because they are also interested in 
the social and public life of this Island. The sugar business without the 
protective tariff would turn chlorotic here, behind the tariff wall. Our 
economic? life depends on the prosperity of the sugar industry more than ever 
before. Still this industry does not seem to enjoy the good-will of the majority 
of the masses. This is very unfortunat^e. Co-operation is necessarj’. Some¬ 
thing should be done on both sides to foster a better understanding. Satis¬ 
factory transactions might, then, take the place of the strike, of litigation 
with the municipal branches of the government, and of the differences now 
common with the “ colonos.” 

It will pay everybody when these and other misimderstanclings are ironed 
out. When the “ colonos ” problem was brought up at the recent farmers’ 
assembly, various ideas were exposed. Many of them were devoid of e(][uity. 
Many colonos buy cane and re-sell it to the (Centrals. No business man, 
” Colono ” or factory owner, will willingly submit to a fixed standard of 
payment for canes of different ciualities, to be groimd under different weather 
conditions, in mills of widely dift’eront efficiencies. Such a measure would be 
a clear encroachment on contractual freedom and would defeat all attempts 
towards improving the quality of the canes or the yield of the mills. On the 
other hand, one fails to see why a standard formula could not bo 
used to determine the total value—in terms of the crystallizable sugar— 
of tlie cane delivered by the grow’er to the factory or to the middleman, leaving 
the distribution of this sugar to the free determination of tlie contracting 
parties. 

Something similar has been done in Queensland. There the cane is 
reduced to terms of the sucrose in it that will make sugar. Both the content 
of fibre and impurities of the cane are taken into consideration. Profit 
sharing in this total available sugar would straighten out and standardize of 
itself, if, for nothing else, for the desirable uniformity in the semi-monthly 
liquidations. The settlement of this controversy in some such equitable way 
would do as mtich as anything else to restore the confidence necessary to 
enthusiastic teamwork. 

Increased sensitiveness to the social responsibility involved in all deeds 
and policies that may affect the coui’se of any great industry like ours, and the 
life of a whole community, will surely further the cause of equity, essential to 
welfare : a djmamic equity of three dimensions through the business, across to 
the people, and upwards in the realms of government. 
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The sugar industry is one of the principal agricidtural industries of 
Poland and it is also one of the oldest, for the first sugar factory was established 
as long ago as 1820. Like so many other industries, it suffered enormous 
losses during the war through destruction of buildings, plant and also capital. 
While in 1913-14 87 sugar factories were in full action, only 69 were struggling 
along in 1918-1919. The number of factories had increased to 72 by 1925-26 
and this number has been maintained during the subsequent years. However, 
small factories have been liquidated as new, large and modem factories 
have become active, and to-day the Polish sugar factories are organized on a 
high level of efficiency. The capacity of individual factories varies from 3 to 
30 thousand centals of beetroot per day and from 160 to 1,500 centals during 
the amiual campaign. 

With regard to sugar production, Poland occupies the fourth place after 
Germany, Czechoslovakia and France. Before the war sugar factories 
within the present territory of the Republic produced 667,000 tons. In the 
year inmiediately following the outbreak of war production fell to 162,000 
tons, but increased rapidly with each succeeding year until it reached 
820,000 tons in 1929-30. 

The following table shows the development of production, home consump¬ 
tion and exports in thousands of tons calculated in values of white crystals:— 



l^umber of 
Factories. 

Production of 
Sugar. 

Home 

Consumption. 

Exports. 

1913-14 

87 

667 

284 

290 

1914-15 

63 

162 

109 

43 

1926-26 

72 

621 

267 

236 

1926-27 

70 

601 

309 

205 

1927-28 

72 

606 

347 

148 

1928-29 

71 

685 

369 

284 

1929-30 

70 

820 

219» .. 

366* 


* During the first eight months ending May Slst, 1030. 


It is clear from the above figures that parallelly with the production, the 
consumption of sugar has increased in Poland. Nevertheless, owing to the 
fact that 65 per cent, of the population is agricultural and is not a large con¬ 
sumer of this commodity, consumption in Poland is considerably lower than 
in other West European countries and during last year amoimted only to 
12 kgs. (26 lbs.) per head. However, in view of the steadily growing con¬ 
sumption, the Polish sugar industry haa very good prospects for the future. 

For the time being the industry is obliged to export large quantities of 
sugar, and at present Poland is one of the largest exporters of this commodity. 
Besides white sugar, i.e., crystals and refined sugar, Poland exports consider¬ 
able quantities of raw sugar, as also certain by-products such as molasses and 
treacle. The main centres of sale for Polish sugar are London, Danzig, 
Hamburg, Riga and Tallin. The principal importers in Europe are Great 
Britain, Holland, Denmark, France, the Baltic and Scandinavian countries* 
Large quantities are also exported to Asia and Africa. 

Last year the Polish Sugar Syndicate joined the Liverpool Sugar 
Exchange Ltd. 

The industry is very well organized. All factories are federated into two 
territorial syndicates with a joint central body, the Executive Council of the 
Polish Sugar Industry. Commercially the factories form a cartel for the sale 
of sugar at home and abroad, as also for the finmiein g of individual factories* 
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Milling Control Terms, and their Suitability for 
International Use.^ . 

By O. SIJLMAKS. 

By the principal milling control terms is meant: Terms intended (I) to 
give a criterion of the eftective (financial) results ; (II) to express the results 
in a more technical way ; and (III) to judge the working of the imbibition 
process. 

I. —^Effbctivb Result. 

This cannot be expressed in any other way than as pol. (sucrose) obtained 
in mixed juice, or lost in bagasse per cent, pol. (sucrose) in cane, i.e., pol. 
(sticrose) extraction, or 100 mimes poL (sucrose) extraction. The principal 
objection to these terms is that the xmdetermined losses during juice extraction 
influence them favourably. Another is that the figures are dependent on 
weighings, so that the risk of error is rather great. The term 100 mimes pol. 
(sucrose) extraction has some advantages over the pol. (sucrose) extraction, 
in that the respective difierences are proportionally larger, which loss figure 
allows direct comparison with the other losses per cent. pol. (sucrose) in cane. 
This term of 100 minus pol. (sucrose) extraction, therefore, should be grouped 
separately xmder •* losses per cent. pol. (sucrose) in cane."’ 

II. —^Technical Results. 

To this group belongs the Milling Loss, i.e., pol. in bagasse per cent, 
fibre in bagasse as per formula : 100 pol. per cent, bagasse/fibre per cent, 
bagasse. It is at present used in T.H., B.W.I., Mauritius, Natal, P.I.. and 
P.R.; and has the following advantages : (a) Great simplicity, needing only 
four figures determined directly, viz., pol. per cent, bagasse, moisture per 
cent, bagasse, Brix and pol. of last mill juice; (6) quantities do not occur in 
the calculations, so that the figure is independent of incorrect weighings or 
measurements ; and (c) it is not greatly edfected by an incorrect purity of the 
l.m.j. On the other hand, the figure is considerably influenced by €in error 
in the pol. bagasse, though its principal disadvantage is that it is influenced 
to an undesirable degree by the pol. per cent, cane, as the purity of the 
residual juice is in the first instance dependent on the purity of the normal 
juice. In Java it has been accepted as a fact for many years that the pol. 
in bagasse per cent fibre is not a good basis for mutual comparison, for the 
reason cited, namely, its dependence on the pol. per cent. cane. 

A second term in this group is the^ normal juice lost in bagasse per cent. 

fibre, according to the formula : in which (100 — e) = 

normal juice in last bagasse per cent, normal juice in cane; (100—/) == 
normal juice per cent, cane, and / = fibre per cent, cane.* In practice this 
term has the disadvantage that calculation of the Brix normal juice is necessary, 
this being rather lengthy, and requiring the weight of the bagasse ; in other 
words, the term is dependent on the weight of the cane, of the mixed juice, 
and of the imbibition water with all the shortcomings of the same. However, 
the influence of these factors on the figure is not great. On the other hand, 
the figure has the advantage that it is not flattered hy xmdetermined 
losses due to inversion during extraction, as the decrease in pol. per cent, 
bagasse, and the decrease in purity of the last mill juice, eliminate each other. 
Its princip al advantage lies in the logical line of thought xmderlying it ; 

1 Paper 0^ abridged) publlBhed iiTthe Froceedings of the Third (Java) t’ongresB of the Inter¬ 
national Society of Su^ Cane TeohuologlBto. i. , ^ ^ i , ^ t.. v«* a. 

8 A aimilar term is the Lely ratio, used in Natal, which is based on pol. Instead of Brix, but It 
needs no further explanation that the calculation with Brix is the better one. 
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namely, tliat the crushing plant combined with the imbibition process has to 
extract juice, whilst the fibre tries to retain it. So the residual juice in bagasse, 
undiluted, is to be considered as a real criterion of the effect obtained from 
this point of view. 

A third term is the undiluted juice lost in bagasse per cent, fibre :— 

10,000 X Brix bagasse , . , . r • • i 

-;-which IS one of the principal 

Brix primary juice X fibre per cent, bagasse, 

criteria in milling control in Java. Its only essential difference from the 
second term (just discussed above) is that instead of the Brix normal juice, 
the Brix primary juice is used. Advantages of this are : that quantities 
need not bo known in the calculations, the figure thus being independent of 
incorrect weighings ; that, owing to this, factories can be included which for 
some reason cannot determine the weight of cane or added water ; that the 
calculations become very much simplified; and that the Brix primary juice 
is a directly determined value, in contradistinction to the Brix normal juice, 
which must be calculated. This term undiluted juice lost in bagasse per cent, 
fibre is preferable to normal juice lost in bagasse per cent, fibre ; and it has 
been proposed for international use. 

A fourth term is the extraction ratio, commonly used in Hawaii :— 

100 (100 — pol. (sucrose) extraction) . , , , v . .. 

-i-As the r)ol. (sucrose) extraction and 

Fibre per cent. cane. 

tlie fibre per cent, cane are always ascei*tained, this term requires httle extra 
c$ilculation. However, weights must be known, and thus the term is depen¬ 
dent on them, though in a considerably smaller measure than the pol. (sucrose) 
extraction, because error in weight, which also affects fibre per cent, cane, 
has been partly eliminated. A too high or too low pol. (sucrose) extraction 
caused by circumstances which have nothing to do with fibre per cent, cane 
result, however, in a too high or too low “ loss figure,” giving a wrong idea 
of reliability. Its application remains limited to those factories which are 
able to carry out the required weighings. 

Concluding from the above examination, it appears that the term 
Milling Loss cannot be introduced into international use; as for the other 
three, they have about the same value for purpose of international compari¬ 
son. However, the term undiluted juice lost in bagasse per cent, fibre is the 
only one of the three which combines the main principles sought after, namely, 
sufficient accuracy for practical purposes, no lengthy calculation, general 
applicability, and a logical line of thought. It must be clearly understood 
that the undiluted juice lost in bagasse per cent, fibre is plainly a criterion of 
the milling result and not one of the milling efficiency. And one must keep 
in mind the conditions influencing the figure, namely : the number of mills, 
their power, the degree of preparation, the quantity of added water, and lastly 
the nature of the fibre. 

III.— ^Imbibition Wobking. 

Terms in this group express milling efficiency inclusive of imbibition, 
taking into account the number of mills and preferably the quantity of added 
water too. It will be clear that the nature of the fibre cannot be considered 
here. Under this heading there are two terms ; (a) Dbebb’s milling perfor¬ 
mance figure ; and (b) the residual ratio used in Java. Both are based on the 
same principle, i.e., the quantity of residual juice (undiluted) in the last 
bagasse is compared with a fixed quantity, either “ ideal ” or “ normal.” 
In the system proposed by Deebb the ideal figure is calculated, taking into 
account the number of mills concerned in the secondary process and the 
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quantity of added water. With the residual ratio of Java the normal figure is 
fixed considering only the number of mills inclusive of preparatory machinery. 
Then Copf^ has suggested a coefficient of admixture which equals imbibition 
water in the last bagasse per cent, juice in last bagasse ; and also a maceration 
efficiency factor^ which equals the coefficient of admixture divided by the 
added water per cent, fibre. None of these terras, however, forms a 
satisfactory criterion for the imbibition effect. 


A Method for the Analysis of Cane Milling Operations.’’ 

By NOEL DEEBR 


At various times during the past quarter century, I have published 
articles dealing with the analysis of milling results, terminating in what I 
have called “ The Algebraical Theory of the Extraction of Juice by Milling.’’* 
This theory postulates an ideal cane consisting of juice and fibre, each of these 
two constituents being of uniform constitution. This postulate of an ideal 
cane is far from the truth, and both treats as one the two different fibres— 
the parenchyma and sclerenchyma—and the different juices in the vascular 
system and pith cells, and equally neglects the presence of the constitutional 
water, or water of absorption. 

It is the writer’s object in this article to show that comparative results 
as between mill and mill, and valuable information for the rumiing control of 
the o|.)eration of mills, can be obtained with neglect of consideration of these 
factors. 

Primary and Secondary Processes. 


The theory developed by the writer divides the operation of the extraction 
of juice into two phases—one represented by the expression of the undiluted 
juice and the other by the expression of diluted juice in the process of imbi¬ 
bition or maceration. The former of these operations is referred to as the 
primary process and the latter as the secondary process. 

The theory developed by the writer merely gives the solution of the 
problem : “If a material consisting of/fibre and (1— f) juice be crushed until 
it contains m fibre in a series of mills, with the addition of w water immediately 
before the final crushing and with the systematic return of dilute juice, what 
proportion of (1—/) has been obtained in the primary and secondary 
processes ? “ The solution appears below :— 


Primary extraction = (m—f) / [m{l —/) ] = Op 
« , , .. {1 —ep) X r [1 —r)” —r**] 

Secondary extraction = - ( x ^ ^yi + i \Z. - 


The total extraction is the sum of these expressions. The value of r 


in the expression above is the value of the ratio wm / (/ -f* wwi — fm) where 
w is the added water per unit of cane. If ta be expressed in terms of /, putting 
w/f =“ ^,this expression reduces to km /[! + (k — l)wi] and finally,if rn be put 
— 0*6, it further reduces to Ar / (1 + A»). 

The value of the terms containing r in the expression, the value of the 
secondary extraction, may be denoted by Bg, etc., the subscript referring 
to the value of w, or number of units em ployed in the secondary process. 

i FaelB about Suaaft 1928, 23, 350. « . 

8 PAper read before the Third Congresa of the International Society of Sugar Oane Technologist^, 
Java, and published in the Proceedings. * 1928, 247. 
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These values of R have been calculated by the writer for values of n 1 to 5, 
for values of k 0*5/ to 3.0/and for a constiuit value of m=0*5. For convenience 
of reference these are reproduced below in Sched\ile I. 

In what the writer terms the ideal case, certain very simple relations 
connecting the values of the various juices a't)pear. These are, where Bp = 
Brix of primary juice, B,„ = Brix of mixed juice, Bj — Brix of last juice, 
Bg = Brix of secondary juice :— 

Bn, = Bp X [(m — f )f + 0*5R] / [(m — f)f + 0*5k) 

Bg = Bp X R/k 
Bi = Bp X (1 —R). 

It was at first hoped that all these ratios would aid in the control of operation 
of milling plants, but on consideration it will easily be seen that the second 
and third have but a limited application. An inefficient primary crushing will 
always result in a high value of the Brix in the secondary juice, jEind similarly 
it will almost invariably be found that the Brix of the last mill juice is always 
higher than the ideal value, due to imperfection of operation in the earlier 
mills of the train. 

SoaBDtmB I. 


c 


Values of the expression 


r(l^r)»« —rn 


Rj, Rg, etc., where 


..T" for values of m « 0*5, w « f to 3f and n — 1 to 5. 

f 4- wm — fm 


w. 

Bi. 

E,. 

B 3 . 

B*. 

B,. 

0 * 6 f . 

0*3333 . 

. 0*4285 .. 

0*4667 

.. 0*4838 .. 

0*4920 

0 * 6 f . 

0*3760 . 

. 0*4908 .. 

0*6404 

.. 0*6663 .. 

0*6803 

0*7f . 

0*4118 . 

. 0*6426 .. 

0*6067 

.. 0*6388 .. 

0*6600 

0 * 8 f . 

0*4444 . 

. 0*6901 .. 

0*6611 

.. 0*7024 .. 

0*7289 

0*9f . 

0*4737 . 

. 0*6315 .. 

0*7086 

.. 0*7658 .. 

0*7869' 

l* 0 f . 

0*6000 . 

. 0*6667 .. 

0*7600 

.. 0*8000 .. 

0*8333 

Mf . 

0*6238 . 

. 0*6976 .. 

0*7846 

.. 0*8362 .. 

0*8709 

l* 2 f . 

0*6464 . 

. 0*7261 .. 

0*8136 

.. 0*8664 .. 

0*9042 

l*3f . 

0*6662 . 

. 0*7494 .. 

0*8383 

.. 0*8893 .. 

0*9217 

l*4f , 

0*5833 . 

. 0*7706 .. 

0*8692 

.. 0*9085 .. 

0*9386 

l* 6 f . 

0*6000 . 

. 0*7896 .. 

0*8769 

.. 0*9260 .. 

0*9618 

l* 6 f . 

0*6164 . 

. 0*8062 .. 

0*8916 

.. 0*9364 .. 

0*9620 

l*7f . 

0*6296 . 

. 0*8211 .. 

0*9047 

.. 0*9469 .. 

0*9696 

l* 8 f . 

0*6429 . 

. 0*8346 .. 

0*9158 

.. 0*9646 .. 

0*9766 

l*9f . 

0*6662 . 

. 0*8464 .. 

0*9262 

.. 0*9622 .. 

0*9804 

2 * 0 f . 

0*6667 . 

. 0*8671 .. 

0*9333 

.. 0*9676 ,. 

0*9841 

2 *lf . 

0*6774 . 

. 0*8668 .. 

0*9404 

.. 0*9723 .. 

0*9870 

2 * 2 f . 

0*6876 , 

. 0*8766 .. 

0*9464 

.. 0*9763 .. 

0*9893 

2-3f . 

0*6970 . 

. 0*8839 .. 

0*9618 

.. 0*9794 .. 

0*9913 

2*4f . 

0*7069 . 

. 0*8909 .. 

0*9661 

.. 0*9822 .. 

0*9927 

2*5f . 

0*7143 . 

. 0*8974 .. 

0*9606 

.. 0*9846 .. 

0*9938 

2 - 6 f . 

0*7722 . 

. 0*9034 .. 

0*9642 

.. 0*9867 .. 

0*9949 

2-7f . 

0*7297 . 

. 0*9090 .. 

0*9673 

.. 0*9879 .. 

0*9966 

2 - 8 f . 

0*7368 . 

. 0*9142 .. 

0*9701 

.. 0*9896 .. 

0*9963 

2*9f . 

0*7436 . 

. 0*9188 .. 

0*9727 

.. 0*9907 .. 

0*9969 

3*0f . 

0-7600 .. 0-9231 .. 0-9760 .. 0-9917 .. 0-9974 

COMFATtlSON OF TBffl! AoTUAI. AND IdEAIi VAT.mjin » 


Comparison of the actual and ideal values of the Brix of mixed juice 
(Bjoa fl<nd Bj^j ) is not, however, open to these objections. Provided that the 
bagasse from the secondary process is discharged with a value of m = 0*50, 
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the weight of mixed joioe actually obtained is the same as in the ideal system 
though the propK>rtions obtained in the primary and secondary processes may 
be difFeient. It is then evident that the ratio B,na/®mi connected with the 
milling eflfioienoy as a whole and when the fibre in the secondary bagasse (rag) 
has the value 0*6 accepted as standard in the ideal case, that the ratio is an 
exact measure of the operative efficiency. Correction for variation in value of 
mg^ may be easily made as shown later. This ratio with the correction as 
given below, the writer suggests, may conveniently be recorded as a routine 
observation and termed the ** performance.”^ It is to be noted that the use 
of this term refers to the plant under the conditions of actual operation and 
includes the fibre, the added water, and the number of units in the train. 
It forms, therefore, also a basis for comparing the results obtained in different 
milling plants, with compensation for the influence of three important 
variables. It does not and cannot allow for differences in quantity of cane 
milled, or for the use of appliances such as cane knives or shredders, or for 
different mechanical devices used, in the application of added water and 
returned dilute juices. A means to demonstrate the effect of such variations 
is, however, afforded. 

SoHEDtTLB II: Indian Mills. 



t -ll-rollei 

1. 

-^ 

2. 

3. 

-14-roUer- 

4. 

5. 

17-roller 

6. 

f 

0*1622 .. 

0*1679 . 

. 0*1502 . 

. 0*1321 . 

. 0*1816 . 

. 0*1629 

w 

0*2473 .. 

0*2884 . 

. 0*2688 . 

. 0*2891 . 

. 0*2266 . 

. 0*1804 

k .. 

1*6300 .. 

1*8100 . 

. 1*7900 . 

. 2*1900 . 

. 1*4800 . 

. MOOO 

K .. 

0*8107 .. 

0*8347 . 

. 0*9147 . 

. 0*9468 . 

0-8734 . 

. 0*8362 

Bp .. 

0*1727 .. 

0*1660 . 

. 0*1716 . 

. 0*1740 . 

. 0*1866 . 

. 0*1800 

Burn • • 

0-1386 .. 

0*1266 . 

. 0*1359 . 

. 0*1347 . 

. 0*1669 . 

. 0*1615 

B*. .. 

— 

0*0796 . 

. 0*0984 . 

. 0*1089 . 

. 0*1298 . 

. 0*1451 

B,» .. 

0*0664 .. 

0*0479 . 

. 0*0435 . 

. 0*0428 . 

. 0*0468 . 

. 0*0497 

Bmi . . 

0*1499 .. 

0*1406 . 

. 0*1483 . 

. 0*1461 . 

. 0*1632 . 

. 0*1709 

Bg, .. 

0*0869 .. 

0*0766 . 

. 0*0877 . 

. 0*0761 . 

. 0*1096 . 

. 0*1368 

Bii .. 

0*0327 .. 

0*0274 . 

. 0*0146 . 

. 0*0094 . 

. 0*0235 . 

. 0*0295 

Jm .. 

0*9186 .. 

0*9612 . 

. 0*9508 . 

. 1*0182 . 

. 0*8701 . 

. 0*8519 

mp .. 

— 

0*3372 . 

. 0*2928 . 

. 0*2216 . 

. 0*3356 . 

. 0*2716 

mg .. 

0*4630 .. 

0*4856 . 

. 0*4723 . 

. 0*4876 . 

. 0*6096 . 

. 0*4969 

Bniac • * 

0*1344 ., 

0*1254 . 

. 0*1334 . 

. 0*1338 . 

. 0*1681 . 

. 0*1610 

P 

0*8967 .. 

0*8919 . 

. 0*8995 . 

. 0*9168 . 

. 0*9688 . 

. 0*9421 

6 

0*9091 .. 

0*9060 . 

. 0*9190 . 

. 0*9387 , 

. 0*9271 . 

. 0*9436 

(!--«)/£ 

0*6063 .. 

0*6066 . 

. 0*4688 . 

. 0*4027 . 

. 0*3285 . 

. 0*2903 


i—f 

Ton-fibre- 
hour per 
lineal inch 

of roller 0‘4600 .. 0*6600 .. 0*4200 .. 0*4700 .. 0*6400 .. 0*7100 

It will only exceptionally occur that the value of is exactly 0*6 and 
it is in these cases necessary to apply a correction to the value of which 
will be increased when lUga is greater than 0*6 and decreased when mg^ is less 
than 0*6. The derivation of the correction is ;—^Let == weight of mixed 

juice, and mg,^ be fibre in secondary bagasse. Then weight of the mixed juice 
when mga =« 0*6 is + (f/0*6 — ) and the corrected value of Bj^^ (B„g,.) 

is X JJ [Jm — f/mgg )]. _ 

1 I orlgliially used the term ** mechanical efficiency factor *’ and then ** operative efficiency factor.** 
Ohjeotlon might be inade to these terms if referred to a plant operating at high capacity with a low 
extiaotlon. inch a plant might be mechanically efficient and operating satisfactorily. The use of 
the tem ** performance ** does not oast any reflection on such a combination. 
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It will be apparent on consideration that the value of the expression 
Bmac/Bmi is nothing more than the ratio of the actual extraction on a Brix 
basis to the ideal extraction, and this comes very close to the ratio of the 
“ normal ’* juice extraction to the ideal extraction. It may appear that I 
have gone a long way roimd to obtain this result, but the development of the 
reasoning may not be without its value. 

Calculations Involved. 

It is not customary in routine control to observe the Brix of the secondary 
juice (Bg). This observation should be of value, for when combined with values 
of Bp and B^, the quantity of both primary and secondary juice can be obtained 
and when that of the former is known, the fibre in the primary bagasse (mp) 
follows by an easy calculation. The calculations involved are : Primary 
juice per imit mixed juice =* (B^ — BJ / (Bp—B*) = Jp/Jm- Primary juice 
per unit cane (Jp/Jm) X Jm = Jp- Fibre per unit primary bagasse == f/ {1 — Jp> 

= mp. 

The efficiency of the primary crushing has a very material effect on the 
extraction as a whole, and as the value of mp is a measure of this, it would 
appear that a knowledge of the value of mp is of value in the control. The 
writer has not gone into the question of the comparative values of direct 
determination as opposed to the inferential determination, but would favour 
the latter method, not only on the score of convenience but of exactitude, 
since one determination based on easily controlled sampling of juice would 
cover a whole day’s operation. 

Application to Milling Plaints. 

The application of this means of analysis to plants—^imder the writer’s 
administration—^is discussed below. The plants consisted of one 17-roller, 
three 14-roller and two 11-roller plants. Those numbered 1, 2, 3, 5 and 5 
were all 28 in. X 56 in.; No. 4 was 20 in. X 36 in. All mills except the first 
two in No. 6 were imder hydraulic control, the load on the top roller being 
about 160 tons in the 56 in. mills and about 100 tons in the 36 in. mill. The 
first two mills in plant No. 5 were provided with toggles. Plant No. 5 operated 
almost exclusively on hybrid canes of the Coimbatore series; plants Nos. 
1, 2, 3, 6 on varying proportions of Coimbatore and an Indian variety, Hemza, 
belonging to Barbeb’s Mimgo series ; plant No. 4 milled almost exclusively 
Hemza cane. The crushers in each case consisted of “ splitter ” rolls with 
deep circumferential grooving. All mills were provided with Messchaert 
grooving and in each of the plants 3 and 6, two Meinecke chutes were installed. 

The actual and ideal results of these six plants are set out in Schedule 11, 
and from a study of these results the following remarks are in order ;— 

1 . The primary crushing falls far short of the standard accepted as ideal 
and consequently a greater importance becomes attached to the secondary 
process. Plants 2 and 5 may be possibly, in the absence of other criteria, 
considered satisfactory, with plant 4 unsatisfactory. Plant 2, however, has 
given a very low performance and evidently attention is required to the 
secondary process. Plant 5, which has an exceptionally high performance, 
must also have operated satisfactorily in the secondary process. 

2. Plant 6, which represents the only 17-roller combination, has also done 
well and its extraction demonstrates the advantage of a long train when 
dealing with high fibre canes and also demonstrates the advantage obtainable 
in the scope for the reduction of added water. 
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3. The comparison between plants 1, 2 and 8 is of interest. All worked 
tmder conditions of fibre and added water not far apart and though there 
is considerable difference in the observed extraction, the performances are 
not very different. 

SoHxnuLE III: Java Mills. 


f .. 

01400 

.. 0*1190 

ll.ROLLBB 

.. 0*1280 .. 

0*1200 .. 

0*1140 

w 

0*1850 

.. 0*2000 

.. 0*1670 .. 

0*1440 .. 

0*1460 

k .. 

1*2200 

.. 1*6800 

.. 1*2300 .. 

1*2000 .. 

1*2800 

R .. 

0*7636 

.. 0*8181 

.. 0*7324 .. 

0*7261 .. 

0*7445 

Bp. .. 

0*1940 

.. 0*1840 

.. 0*1680 .. 

0*1920 .. 

0*1960 


0*1620 

.. 0*1620 

.. 0*1430 .. 

0*1670 .. 

0*1660 

Bn»i •« 

0*1770 

.. 0*1640 

.. 0*1640 .. 

0*1780 .. 

0*1830 

P .. 

0*9103 

.. 0*9246 

.. 0*9161 .. 

0*9285 .. 

0*9060 

e 

0*9220 

.. 0*9360 

.. 0*9360 .. 

0*9280 .. 

0*9360 

f .. 

0*1260 

14-Rolleb. 

.. 0*1130 .. 0*1230 .. 

0*1310 .. 

0*1160 

w .. 

0*1580 

.. 0*1680 

.. 0*2000 .. 

0*1980 .. 

0*1690 

k 

1*2600 

.. 1*4000 

.. 1*6300 .. 

1*6100 .. 

1*4600 

R .. 

0*8284 

.. 0*8692 

.. 0*9036 .. 

0*8783 .. 

0*8708 

B|nI • • 

0*1810 

.. 0*1810 

.. 0*1740 .. 

0*1760 .. 

0*1920 

Bn^a* 

0*1690 

.. 0*1660 

.. 0*1470 .. 

0*1600 .. 

0*1680 

B|ni . . 

0*1700 

.. 0*1690 

.. 0*1670 .. 

0*1600 .. 

0*1870 

P 

0*9360 

.. 0*9223 

.. 0*9330 .. 

0*9349 .. 

0*9442 

e 

0*9440 

.. 0*9630 

.. 0*9630 .. 

0*9440 .. 

0*9600 

f .. 

0*1260 

17-Rolleb. 

.. 0*1290 .. 0*1260 .. 

0*1220 .. 

0*1160 

w .. 

0*1880 

.. 0*2000 

.. 0*2400 .. 

0*2000 .. 

0*2020 

k 

1*4900 

.. 1*5600 

.. 1*9100 .. 

1*6400 .. 

1*7600 

R .. 

0*9234 

.. 0*9306 

.. 0*9627 .. 

0*9401 .. 

0*9556 

Bpa . . 

0*1900 

.. 0*2020 

.. 0*1860 .. 

0*1740 .. 

0*1860 


0*1640 

.. 0*1780 

.. 0*1610 .. 

0*1470 .. 

0*1660 

Bmi • • 

0*1760 

.. 0*1940 

.. 0*1720 .. 

0*1680 .. 

0*1720 

P .. 

0*9346 

.. 0*9633 

.. 0*9282 .. 

0*9217 .. 

0*9322 

e 

0*9620 

.. 0*9730 

.. 0*9680 .. 

0*9630 .. 

0*9630 


• Not corrected for value of m«. 
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4 -11-roUer.-» 

<—"' ■ ' ■ 

-^14-roller.- 


17-roller. 


1. 

2. 

s. 

4. 

6. 

6. 

f .. 

0*1288 .. 

0*1374 .. 

0*1296 . 

. 0*1289 . 

0*1256 

.. 0*1172 

w 

0*2816 .. 

0*3478 .. 

0*3191 . 

. 0*3498 .. 

0*3351 

.. 0*3114 

k .. 

2*1900 .. 

2*6200 ,. 

2*4600 . 

. 2*7100 .. 

2*6700 

.. 2-6700 

R .. 

0*8747 .. 

0*8986 .. 

0*9684 . 

. 0*9680 .. 

0*9664 

.. 0*9768 

Bp .. 

0*1797 .. 

0*1961 .. 

0*1913 . 

. 0*1899 .. 

0*1936 

.. 0*1834 

Bmii • • 

0*1322 .. 

0*1403 .. 

0*1466 . 

. 0*1404 .. 

0*1470 

.. 0*1416 

Bjnao • • 

0*1366 .. 

0*1460 .. 

1*1494 . 

. 0*1440 ., 

0*1614 

.. 0*1463 

B,„, .. 

0*1601 .. 

0*1483 .. 

0*1563 . 

. 0*1608 .. 

0*1561 

.. 0*1498 

P .. 

0*9043 .. 

0*9336 .. 

0*9686 . 

. 0*9647 .. 

0*9871 

.. 0*9765 

M, .. 

0*6678 .. 

0*6749 .. 

0*6630 . 

. 0*6600 .. 

0*6726 

.. 0*6936 

6 

0*9607 .. 

0*9716 .. 

0*9751 . 

. 0*9717 .. 

0*9756 

.. 0*9845 


4. Although these results are, the writer believes, comparable with others 
of record, they show how imperfect a process is the miUing of cane. That 
high recoveries are obtained is mainly due to the dominant effect of the 
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priinaty crushing in which parenchyma juice of much higher value than that 
of the vascular system is mainly expressed. 

As the results tabulated in Schedule II refer to mills operating under 
somewhat pecular conditions, especially with reference to the high fibre 
content, I give in Schedules III and IV similar calculations made for results 
of record of recent date for mills in Java and Hawaii and regret that I have 
none available from Cuba and other centres of the cane sugar industry. 

Finally I wish to point out that the scheme of control now put forward 
abandons the “ milling factor ’* originally proposed by the writer,^ and to 
which ho gave the value 0*976. In the resume of opinions on control prepared 
by IVIr. Zerban appears the following remark by Mr. S. S. Peck : “ Your 
committee should strive for three main objectives, namely, accuracy, clarity 
and simplicity; and of these three I consider the last as important as the 
first two. In striving for greater accuracy, formulas have become so complex 
that they are practically useless. If the committee stress simplicity of state¬ 
ment which will not conflict with accuracy and clarity, they may be able to 
do some persuading to an agreement on terms.” 

It is the writer’s hope that these postulates are met by the present scheme, 
and I would finally remark that, though the fundamental equation appears 
complicated, when once values of Rj, Ra, etc., have been tabulated, the 
ciphering required is reduced to an almost negligible quantity. 

At the Java Conference some considerable criticism was directed 
against the method presented in this article, mainly on the ground of its 
complex nature and of its too ** theoretical ** aspect. Mr. Deere, while 
admitting that the development of the fundamental equation requires 
certain algebraic agility, remains of the opinion that when once the values 
of Ri, Rj, etc., have been tabulated, the simplicity demanded by Mr. Pbok 
is obtained. Later we expect to publish a further article on the matter by 
Mr. Deere. 


“ Floodiaghts.” —^A recent advertisement in an American contemporary 
describes a searchlight on a mast in a sugar factory yard, stating that C.-E 
NovaJm: floodlighting for mill yards provides brilliant illumination, so that milling 
operation may go on as efficiently at night as during the daylight hours ; it eliminates 
the danger of personal injuries, or of damage to rolling stock and equipment; it 
makes possible continuous operation of the mill without loss of time.” 


Sugar Analysis Commission. —^At the Java meeting last year of the Inter¬ 
national Congress of Sugar Cane Technologists, Dr. Honig proposed that “ this meet¬ 
ing ^opt a r^olution to the effect that an International Sugar Commission should be 
instituted as it is a generally long felt want to specify uniform methods for sugar and 
sugar products.” The last session was held in 1912, and attempts made since the 
war to resume the sessions have failed heretofore. Airangements, however, are now 
being made for a sitting of the Congress in Amsterdam in August of next year. 


Lamo^ Process. —At the recent International Exhibition held at Seville, 
Sp^, a ffiploma wqb awarded to the splendid pil6 (granfvno) sugar, made by Jos^ 
Rufino & Co., of Recife. This sugar, quite the equal of any mainland refined product, 
was made at the XJsina Ribeirao, Pernambuco, by Mr. N, E. Lamont, a Greenock 
s^arman, supervising che^st to the Cia. Geral de Melhoramentos de Pernambuco. 
This company is now erecting another refinery, the plant for which has been installed 
by Messrs. George Fletcher & Co., Ltd., of Derby. It also will employ the “ Process 
Lamont, as it is known locally. 

1 Haw. Sug. Exp. Stat. BuU. 80, Agric. and Ohem. Series. 
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Ash YieJd Forimdae, —^There is a considerable literature on means of 
calculating the possible yield of sugar from different strikes in pans or 
crystallizers; one can mention only the formulae of Huixa-Suchomel^ 
ScENEiDEB, and Nettmaiw, using polarization, dry substance and purity 
values. Disadvantages of such formulae, however, are their insufficient 
accuracy, both the sucrose and dry substance determinations being subject 
to error in the case of syrups and molasses. Further, the time demanded by 
^ ^ such analyses must be considered. 

--—^- 1 -^- 1 -^-[ . But according to investigations 

11 I by K. Sandeba^ much better use 
can be made of formulae based 
on the determination of ash 
electrometrically, which can be 
carried out quickly and with 
sufficient precision. Further, in 
successive strikes there is a 
greater difference in the ash 
content than there is in the case 
of the pol; for example, if from 
a second product massecuite 
having an ash content of 6 per 
cent, there crystallizes 50 per 
8 9 cent, of sugar, then the ash con¬ 

tent rises to 10 per cent., that is 
a 100 per cent, increase, whereas the pol. only falls 27 per cent. Such ash yield 
formulae are based on simple calculation. If K is the ash, P the pol., and 
8 the dry substance ; and if the index letters c, v, and s denote massecuite, 
sugar and syrup respectively, then for undiluted syrups and massecuites the 
percentage of sugar (of 100 per cent, purity) crystallizing out is :— 

= 100 • -- ; while in the case of raw sugar of ash content it 



becomes ; 100 ~ . But in practice when the massecuites in the 

' jKvy 

crystallizers are mixed not only with water but also with molasses, one uses 

p _ p 

the formula: Xu„, = 100 ——; or for raw sugar Xy =; 100 

c 

K^P,. — K,P^ 

P ^-> though for this last formula can simplify to the following 


the formula : 


But in practice when the massecuites in the 


or for raw sugar Xy 


without €iny great error : Xy = Xjo 


In the diagram here 


reproduced the application of the method is shown graphically, the abscissas 
being the sugar per cent. (.Kioo)> and the ordinates the ash content of the 

rr _ tr 

_/rr V _ j_. ■v _ vy mn rr 


run-off or syrup (JfJ, the curves denoting : Xic 


X 100, 


being constant for the several curves. Such curves form a picture of progres¬ 
sive crystallization from the same massecuite of an ash content Thus curve 
Kq ^ S may denote the separation of sugar from the hrst massecuite, and 
X - 7 to 9 the crystallization of the after-products, no+hinc being added 


1 ZeiUeh, Zuekerind, Cteohthtlov,^ 1080, 54, No, 88, 361-304. 
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to the massecuite or taken from it. As can be seen from the diagrami an 
accuracy of 0-6 from first and 1-0 per cent, from second products can be 
obtained from such formulae. In carrying out the determination, one strains 
by suction or centrifuges an average sample of massecuite ; one also weighs 
out 1‘36 grm. of the original massecuite, dissolves in water and makes up to 
100 c.c. Then the electrical conductivity of the syrup which has been 
strained or centrifuged from the massecuite, as well as that of the solution 
of massecuite, is determined, the values of and sufi&cing for the calcu¬ 
lation being thus foimd. In using the diagram, one ascertained the inter¬ 
section of the appropriate curve with finding the corresponding Xjoo 
along the abscissae. For example, a massecuite having the composition, 
S = 94, pol. = 72, purity = 76*6, gave a run-off having S = 89*8, pol. = 
57, and purity = 63*9; while the electrical conductivity values for the 
massecuite and run-off solutions were Kq and X, 64 and 95 ; that is, ashes of 


6*4 and 9*5, from which one calculates as follows :— 


100 



32*6 per cent, of pure sugar ; whilst the result for sugar of = 94 becomes: 
100 

= ^=37percent. 


Evaporator Scale. A close study has been made of the com¬ 
position of beet factory evaporator deposits by E. Saillabd,^ Chemist 
of the Sjmdicate Laboratory, Paris, with his usual thoroughness. 
Samples were collected from no fewer than 23 beet sugar factories 
in France, and altogether 93 analyses were made. Tabulated results 
are promised later. In the meantime, he makes general observations 
regarding the figiu-es obtained, of which the following is a summary : Oxalic 
acid and oxalates were found in surprisingly high amoimt, e.g., in the last 
body of the evaporator of Factory 21 no less than 46*65 per cent, of oxalic 
acid, equivalent to 80*62 per cent, of calcium oxalate, was present. On the 
other hand, scale from Factory 23, also from the last body, contained no 
oxalate at all; but as much as 64 per cent, of silica and 10*65 per cent, of iron 
and alumina. In explanation of such extreme results, it is suggested that 
where no oxalate was present this was a scale from an evaporator which had 
been recently cleaned out by prolonged boiling with fairly strong acid. Silica 
(silicic acid) is generally present more in the fiirst than in the last body. Thus 
the first body of Factory 16 contained 36 per cent, and the last 8*6 per cent. 
Sulphates were found in all samples, and sulphites in some, at times in quite 
high amount. Carbonates theoretically should hardly be present, but actually 
they were found in pre-evaporators and first bodies, and are accounted for 
no doubt by the formation of bicarbonates during the final carbonatation, 
the juice not having been boiled, or having been insufficiently boiled previous 
to entering the evaporators. Iron and aluminium oxides generally diminish 
from pre-evaporator to final body. Thus in the pre-evaporator of Factory 6, 
as much as 69 per cent, of iron and aluminium oxides was present, and only 
1*84 per cent, in the last. Magnesium salts were generally found only in 
small proportions. Lastly, it is pointed out that the factors controlling the 
composition of beet factory scale are : The composition of the limestone, 
and especially the temperature used in the lime kilns ; the optimum alkalinity 
of the juice before it is boiled »its proper boiling ; and the regularity of the 
working of th e evaporato r. It must also be remembered that if the scale 
1 SuppUmma Cite. fteW., No. 2167 of 1930. 
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is taken from an evaporator which has recently been cleaned out with soda 
or acid or soda and acid, its composition will be much modified. Properly, 
rods of metal should be suspended on the interior of the evaporator tubes, 
and these rods withdrawn before cleaning, the scale collected on them being 
used for the average sample. 


Lime Salta Determination, Almost generally for titrating the lime salts 
in factory juices, etc., one uses an alcoholic solution of potassium oleate 
(Castile soap), but a disadvantage is that often the end-point is slowly 
reached, especially when the lime salts are high. According to Dr. K. Solon,^ 
a more rapid procedure is that in which the titration is made with a solution 
of potassium palmitate after adding a few drops of phenolphthalein, the 
end-point being recognized by the reddening of the liquid, due to the hydrolysis 
of the potassium palmitate as soon as a drop in excess is added. On dissolving 
26*5 grm. of purest palmitic acid in a mixture of 600 c.c of 95 per cent, alcohol 
and 300 c.c. of water, phenolphthalein added ; and, while heating on a water- 
bath, a solution containing 7-8 grms. of potash in 60 c.c. of warm alcohol is 
added till the liquid reddens, the solution being finally cooled, and made up 
to 1000 c.c. One standardizes this against a solution containing 0*623 grm. 
of barium chloride per litre, 12*06 c.c. of which will be required for 100 c.c. of 
the palmitate solution for an N/28 solution. In order to recognize the reddening 
indicating the end-point, one must dilute as follows : First carbs., 10 c.c. to 
100 c.c. ; second carbs., 20 c.c. to 100 c.c.; syrups, 10 c.c. to 100 c.c., using 
recently-boiled distilled water with a pH not less than 6*3. This addition 
of water means that an excess of the palmitic solution must be used to 
obtain a perceptible red colour, the deduction made being usually 0*8 c.c. 
Example : 20 c.c. of juice were diluted with 100 c.c. of water, phenolphthalein 
added, and the liquid neutralized with N/28 HCl ; after addi^ more phenol¬ 
phthalein, the N/28 palmitate solution was added until a red colour again 
appeared, this requiring 2*0 c.c. Then 2*0 — 0*8 = 1*2 for 20 c.c., or 6*0 for 
100 C.C., or 0*006 grm. CaO. A satisfactory agreement was shown between 
this method and that in which the lime was precipitated as oxalate, and 
titrated with permanganate. 


Lime-kiln Control, K, Smolenski and W, Reioher,* of the Central 
Laboratory of the Polish Sugar Industry, Warsaw, describe an instance of the 
irregular working of a lime-kiln which they were recently called upon to 
investigate. During a certain period ot the working of the kiln, the analysis 
of the gases showed ; CO*, 16*6 ; CO, 19*7 ; and O2, 1*0 per cent. Using these 
figures, the authors calculated the quantity of coke which had been burnt 
during the period of time in question per 100 kg. of limestone. It was found 
that the amoimt was 32*5 kg., according to which figure the “ coefficient of 
insufficiency of air ” was 0*66. By reducing the quantity of coke to 12 per 
cent., it was possible after some time to regulate the working of the kiln. 
Commenting on this particular case, the authors emphasize that the complete 
analysis of lime-kiln gases (CO,, CO, and O,) is capable of tendering great 
service even when the operation of the kiln is normal; but in the case of any 
anomaly whatever this analysis becomes quite indispensable. Secondly, 
they point out that from the complete and precise analysis of the gases, one 
can calculate the following data, enabling one to follow the working of the 
kiln ; (a) The coefficient of excess or of insufficiency of air ; and (h) the quantity 


1 DMt, ZuckeHnd,, 1930, 55, No. 17, 467-468. 

8 ** Place Centralnego Laboratorjum Cukrwonlcaego w Latach, 1926^*27.” 
Central Laboiatory of the Polish Sugar Industry. Warsaw). Pages 281-286. 
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of coke consumed per 100 kg. of CaCO* decomposed. Lastly, they insist that 
the amount of coke employed for the calcination of the limestone should be 
determined exactly and controlled from time to time. It is most essential 
that the right proportions of coke and of limestone should be used with 
every charge. 

Misoellanbotjs. 

Filter-cloth, —^Br. Nowakowski, a Polish sugar technologist, points out 
the importance of trying different kinds of filter-cloth until one arrives at a 
material which both gives good results in filtration and is at the same time 
economical. He recommends jute as being generally satisfactory, but the 
efficiency of clarification considerably aiffects the amount used. The filtering 
surface of the first carbonatation process is about 61*4 sq. m. (654 sq ft ), of 
the second carbonatation presses, 21*9 sq.m. (236 sq.ft.), and of the mechanical 
filters, 77*9 sq. m. (839 sq. ft.) per 100 metric tons of roots. Fibrous beets ^— 
Such roots slice with some difficulty due to the fact that the tissue surroimding 
the vascular bimdles is lignified and hard, having thick walls. Prof. K. 
Smolenski and H, Tebaszkiewicz* point out that while their content in 
mark and actual fibre may be considerably higher than with normal beets, 
their sugar content is generally about the same. A premature development 
of the mother-beet in its first year of vegetation is the cause of lignification, 
which is probably hereditary. A more careful and exact selection from this 
point of view therefore appears to be the means of elimination indicated. 
Knife holder, — ^A new type of knife holder (model 1923 of Aug. Paschen, 
patented) is described by K. Smolenski,* and is said to be advantageous in 
producing \miform and smooth cossettes, free form debris, and imbroken. A 
greater output from the machine can be obtained compared with ordinary hol¬ 
ders, and removal of the knives is easy, certain and quick. Dextran fermefUation 
—Sugar which had caked into large lumps in a Polish factory was found to 
contain dextran by K. Smolenski and H. Tebaszkiewicz,* a mass of gum 
being also collected from the cloths of the filter-presses of the same factory. 
Leuconostoc fermentation was proved to be active in the diffusion juices, 
the source of infection being traced to the water used for transporting the 
roots and for supplying the diffusion battery. The dextran which had been 
formed had been carried as far as the vacuum pans, having passed into the 
masse-cuites, and ultimately causing the caking of the sugar, as above described. 
Subduing Froth, — ^A study has been made by Vl. Stanek and J. Vondbak, 
of the Experiment Station, Prague, on the use of fats for the suppression of the 
froth ‘arising in carbonatation.* They showed that emulsified rape oil is 
advantageous when the frothing is moderate, but that when it is very trouble¬ 
some it is better to use the straight oil. Tallow, coconut oil, bone grease, 
and lanoline, however, appear to be preferable to rape oil on the whole, though 
this conclusion cannot be generalized. Ash : Non-Eatio for Raw Beet Sugars, 
Hr. Rosee. Die deutsche JZuckerindustrie, 1929, 54, 1144. In discussing the 
composition of raw beet sugars as revealed by commercial analyses of the 
past few years, the author comments on the ratio of 1 part of ash to non- 
sugai', this having varied from 1*45 to 1*84 during the years from 1922-23 
to 1928-29 ; whereas for 1929-30 it was a shigh as 2*05. This variation is due 
to the varying mineral composition of the beet, which emphasises the impor¬ 
tance of ash conductivity determinations for the raw juices and onwards. 

1 “ Prace Oentralengo Laboratorjum Cukrowlhczego w Latack, 1926-27/* pages 266-278. 

2 IMd, Pages 818-386. 3 md., 387-830. ♦ /Wrf., pages 865-878. 

3 ZeUtch, Zuckerind. Czechoslw,, 1930. M, No. 83,858-860. 
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Principle* of SoU Technology. By Paul Emerson, Ph.D., Associate Professor of 

Soils, Iowa State College. (Macmillan A Co., Ltd., London). 1930. 

Price: 14s. 

Though written for the American student* and illustrated largely by reference 
to the soil areas of the United States* this book well correlates the facts of soil 
knowledge in a fundamental manner* the author recognizing that in order to under* 
stand as fully as they can be comprehended the complex factors governing soil 
management and soil productivity* it is first necessary that the principle of the soil 
as applied to the soil in situ should be grasped. Part I deals with the properties and 
functions of the soil; soil formation; soil genesis; soil morphology ; soil classification; 
and soil areas of the United States. Part II with the physical formation of soil* soil 
texture; soil colloids; soil air; soil temperature; soil water; physical properties of the 
soil mass; and physical properties and plant growth. Part III with soil com¬ 
position ; the chemical properties of soils ; soil reaction and pH; the soil solution; the 
chemical and physical properties of soils in relation to plant growth. Part IV treats 
of soil life ; the function of the micro-organio soil population : factors influencing the 
biological functions in soils ; and soil cycles. There are several pages of soil charts 
and tables giving chemical and mechanical compositions of soils; and a glossary of 
terms. 


The Documents in the Case. Dorothy L. Sayers and Robert Dustace. (Dmest Benn* 
Ltd., London). 1930. Price : Ts. 6d. 

A work of fiction is seldom noticed in these columns ; but wo would Idrp. to draw 
attention to this absorbing story, in which, probably for the first time in romance, 
the polariscope figures as the means of detecting the criminal. A verdict of accidental 
death has been returned in the case of a man who has succiunbed after partaking 
of a dish of mushrooms. Most exciting is the scene later in a laboratory, in which 
a polariscopio investigation, very accurately described* reveals the fact that the 
murderer had employed the novel idea of doping the apparently harmless mushrooms 
witli synthetic muscarine, the most dangerous alkaloid to be found in toxic fungi. 
How the victim is proved to have been poisoned with the optically-inactive synthetic 
compound, and not with optically-active natural muscarine (such as may be present in 
toadstools), is worked out convincingly. In this way the verdict of accidental death 
is reversed, and the actual murderer is hanged. Stories of this kind are generally 
much lacking in the accuracy of their scientific treatment; but not so in “ The Docu¬ 
ments in the Case.” Its scientific description will tax the critical powers of most 
chemists. Its plot is particularly skilful, its characterization vivid; and its dialogue 
(the story is told in a series of letters by the difierent parties concerned) is certainly 
bright and very modern. 


Technologie dcr Rohsaftgewinnimg der Zuckerfabrikation. (Technology of the Pro¬ 
duction of Raw Juice in Sugar Manufacture). Ferdinand Kryz. (A. 
Hartleben’s Verlag, Leipzig). 1930. 

This small book may be said to be unique* inasmuch as it is the first to be 
published dealing separately with the juice extraction stage of beet sugar manufactxire. 
It is a practical and theoretical manual for the manager €md chemist, collecting as it 
does what is worth while in the operation of the difiusion process and on the chemical 
and physical processes that occur. It is particularly good on the control side* giving a 
good deal of space to methods for testing the working of the battery, including means 
for followmg the behaviour of separate cells, as the Battut and Sokolow curves* and 
the electrical conductivity curves recently put forward by Sandbba. Analytical 
processes are not discussed exhaustively, reference being made for these to the same 
^thor’s handy book on this subject.^ Some special appwatus is described, viz,, the 
VoLQtXABTz and Baask density meters, both very satisfactory appciratus, and the 
Rassmus recording device, which automatically registers the diffusers drawn off, the 
ynount of juice obtained, and the time tak en for ea ch draft. Kbyz’ book is also very 

1929,663. 
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useful for the information it gives regarding the newer extraction processes, the 
“ Bapid ” in particiilar, as well as for its chapter on calculations involved in the 
process of extraction, which gives several figures which should be very useful in 
practice. ___ 

Sugar Affining. M. I. Nachmanowitsch and S. L. Bermann. Monographs on the 
Sugar Industry. (In Bussian). (Ukrainian Sugar Experiment Station, 
Kiev, U.S.S.R.'). 1930. 

This small book of 143 pages gives a general summary of known information on 
the practice and control of the afiination stage of sugar refining. Plant and accessories 
are well described and illustrated. It mentions an apparatus in which spinning, 
wcishing and solution of the crystals are carried out in the one continuously-operating 
unit, the centrigugal of which resembles the Bix machine, except that it is provided 
with a perforate as well as with an imperforate drum. Methods for the examination 
of raw sugars for their affinability value are given, and some account of up-to-date 
control methods; those, for example, in which the washed cr^'^stals are compared 
with samples standardized by spectrophotometric measurements, and in which 
the filtrability of liquors is estimated by an ultrafiltration test or by the dye value. 

A Study of the Structure of Sugar Beets In Relation to Sugar Contents and Type. 

Ernst Artschwager. Reprint G-724; Journal of Agricultural Research, 
1930, 40, No. 10, 867-914. 

Contents : Ring number and density; innermost ring ; central core; vascular 
ring; environment and anatomical structure ; and relation of structure to percentage 
of sucrose and type purity. 

Olivite Acid Pumps. 

The Oliver-United Filters, Inc., of San Francisco, have lately devised a centri¬ 
fugal pump for use with corrosive liquids which will withstand resulting destructive 
action over long periods and at the same time combine rugged construction with 

high hydraulic efficiency. 
Their Olivite acid pumps 
claim to have elimi¬ 
nated the undesirable 
qualities inherent in lead, 
bronze, porcelain, stone¬ 
ware and hard rubber 
pumps. The procedure 
consists in cu^ld proofing 
the casing and impeller 
with a preparation 
(Olivite) which claims to 
have all the chemical 
resistant qualities of 
hard rubber, but has 
relatively high tensile 
strength, does not crack, 
and withstands com- 

U M. OMvitB Pmtp. Motor Dritr. parativety high tempera- 

tures. These pumps are 

made in IJ and 2 in. sizes, covering a range of capacities from 10 to 200 gallons 
per minute, the maximum head of the smalier 8i2^ being 60 feet; the pumps 
are designed both for motor and for belt drive. 
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OOMPOTOD CLArancAmoN.—The Petree-Dorr patented process of compound 
clarification produces a clarified juice, not only brilliant, but ato sin^larly free from 
colloids* Advantages of compoimd clarification may be summarized as follows: 
1-2 per cent. increaiM in recovery; saving in labour, in fuel, and space; a continuous 
stream of brilliant juice; reduction of load on filter-presses by 50 to 70 per cent.; 
increased efficiency of vacuum pans and evaporators; quicks curing of sugars in 
the centrifugals; and lastly cleaner and drier sugars. > 


Value of Phosphobio Acid. —“ Under observations on factory work, reference 
is made to the poor clarification of juice obtained in the majority of the factories 
visited (in British Guiana). Turbidity of clarified juice, where correct heating and 
liming are carded out, has been f oimd to be in large measure due to lack of phosphoric 

acid in the juice, pointing to d^ciency of phosphoric acid in the soil. At two 

factories where phosphoric acid was being added continuously to the juice during 
clarification a brilliantly clear clarified juice was obtained.**^ 


Sakd Blast. —J. E. Bihl recommends^ the use of the sand blast for cleaning 
machinery during the off-crop, viz., pipes, tanks, and ironwork generally, also for 
brass work, though for such material fine river sand which has been passed through a 
sieve is best. Whereas formerly it took one man 2| days to chip and scrape a 
30 in. centrifugal basket, with the use of the sand blast two men were able to clean 
five baskets in one day. It is necessary to provide the workmen with masks. 
Unfortunately the method cannot be applied to the cleaning of long tubes as in 
evaporators and juice-heaters. _ 

Georgs Fletcher & Co., Ltd., of Derby. —^We are informed by Messrs. George 
Fletcher & Co. Ltd., that owing to temporary financial embarrassment, due to delay 
in pa 3 rment of certain outstanding debts from overseas customers, a Receiver and 
Manager has been appointed to ensure the continuance of the business. The Receiver 
has obtained adequate financial support to carry on, and he anticipates that his 
appointment will be for a short time only. With the aid of the Company’s Directors 
and Staff the Company’s activities will be continued as in the past, and all orders 
for sugar machinery will be promptly executed. 


Electric Gas Testers. —^Electrically operated apparatus is now being sold, 
claimed to be entirely reliable and very rapid in indication, by means of which the 
percentage of CO* and CO present in a flue gas ccux be read on dials with very little 
manipulation. The COf is determined by the heat conductivity of the gases caused 
to flow aroimd a wire spkid, the variations in the resistance of which are measured 
by a bridge system. In the case of the CO determination, temperature variation is 
brought about by the catalytic combustion of the CO with hydrogen, the electric 
resistance of a wire varying consequently in proportion to the amount of carbon 
monoxide present. 

B:^tish Sugar Beet. —An increase in Great Britain of 117,600 acres (61 i)er 
cent.) in the area under sugar beet has brought the acreage to 348,100 acres, as 
compared with 230,500 last year. Except for trifling decreases in three northern 
counties and one in Wales, increases were general throughout the country. The 
bulk of the increase was shown in the Eastern and North Eastern divisions which 
between them retmmed 93,000 acres more than in 1929. The largest county increases 
were 28,000 acres in Lincolnshire ; 21,000 acres in Norfolk ; 13,000 acres in Suffolk ; 
and 12,000 acres in the Isle of Ely. Outside these two divisions the most important 
increase was that of 5000 acres in Salop. 


Beet Workers Welfare —Reports from H.M. Inspectors of Factories (in the 
United Kingdom) have shown that there is need for special provision for the welfare 
of workers employ^ in sugar factories, and the Home Secretary proposes in pursuance 
of the powers conferred on him to make a Welfare order. A draft of this order has 
been issued to the sugar factories, and objections to it will be considered by the 
Home Office. It provides among other things for suitable messroom and washing 
facilities, and also that the official cautionary notice as to the prevention and cure 
of dermatitis (oases of which have been reported) shall be prominently brought to the 
notice of the workers. _ _ 


I Data from a recent advertisement. 

2 Report of the Wett Indian Sugar ConmUHon, 1930. page 93. ^ 

^ Proeeedinge of ^ Annual Congreeet S.A, Sugar Technologitta AeeoeuUum, 1929. 
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Filtbatiok Investioatioks in N^atai* (xtsing FiLTSB-PitBsssiSy l^oxTBLE Pbjbsssxng 
AND Rotary Filters). W. H. Foster. Proceedings of the Anwual Oeneral 
Meeting and C<mgre88, Sotdh African Sugar Technologistc* Association, 1929. 

Sugar lost in filter-cakes of Natal factories* 2 per cent, on the sugar entering 
the factory, is an indication of the very refractory nature of the product handled. 
Higher dilution of the settlings does not appear economical, as few Natal factories 
appear to have a superfluity of steam, subsiding tank or filter capacity. Washing 
the cake in the press in the usual way gives indifferent results and at times is imprac¬ 
ticable. By introducing the wash-water through the feed line to the press without 
interrupting the continuity of flow, better results have been recorded but the 
resultant cake is usually wet and sloppy, an undesirable feature as regards transport 
facilities. This further means a multiplicity of pumps. Double filtration has been 
given an extended trial. The reduction of the sucrose content of the cake appears 
quite satisfactory though the recovery of sucrose has been accompanied by the 
extraction of a considerable amount of impurities as is evidenced by the depression 
of the purity quotient of the second filtrate. This led to the abandonment of the 
process for the time being. 

Dilution and decantation of the settlings had, therefore, to be accepted as the 
standard procedure, the separation of the juices as in the Petree process being retained, 
the muds from the rich or primary juice diluted by a mixture with the secondary 
juice prior to clarification, and the resultant settlings again diluted and decanted 
before pressing. This practice is favoured by some Australian factories, with the 
exception that the filW-pressing is omitted, the final settling being considered 
sufficiently exhausted and thickened to run to waste—a very happy circumstance 
indeed. This practice appears to be a rather imeconomical way of using water, and 
consequently steam, for heating and evaporation. Filtration to obtain a cake of 
sucrose content 2*6 per cent.; moisture, 56 per cent.; purity of contained juice 
80; and Brix, therefore, 5*3. Assume the settlings 20 per cent, weight of cane 
containing juice 18*8 per cent, of 15 Brix ; water required to dilute juice to 5*3 Brix; 
« 183 per cent, on juice settlings, or 34*4 per cent, on cane. Assuming 1 lb. bagasse 
will give 2*5 lbs. steam ; 1 lb. steam in quad to evaporate 4 lbs. water, and bagasse 
per cent, cane 30. The fuel required to remove the dilution water in evaporator 
alone amounts to 11*5 per cent, of the total supply. This, though a somewhat 
exaggerated example, would tend to explain to some extent our present high 
filter loss. 

Eventually, a continuous rotary vacuum filter of the Mause patented type was 
installed, and operated over a portion of last season. Testing its possibilities 
as a second filter to the plate-and-frame machines, the cakes were broken down to 
a fairly homogeneous sludge to a solid content of 15 to 19 per cent. The estimated 
loss of sucrose in filter-cake in this method of double filtration terms of sucrose 
in cane is estimated at 39 per cent, or a reduction of over 1 per cent, on the usual 
figure. The capacity of the filter on this work is quoted as 12 lb. press-cake per 
sq. ft. per hour, or assuming press cake to be 3*6 per cent, on cane, 6*38 sq. ft, 
filtering area pei ton cane. This compares very favourably with the filter-press 
figure, in double filtration. As a direct filter, the machine gave quite satisfactory 
results though the thickness of cake is greatly decreased, being ^ to ^in. thick. 
Oyer an observed run, the filter handled settlings at the rate per sq. ft. per hour of, 
minimum, 18*12 lbs. maximum 39*2, average 23*6. This latter figure indicates a 
filtering area of 17 sq. ft. per ton of cane. Wash-water to the extent of 6 per cent, 
on weight of cane proved sufficient to reduce the sucrose content of cake to 2*5 
per cent, with a purity of filtered juice comparable to that from the presses. Moisture 
of cake is somewhat higher than that of filter-press cakes, contents of 70 per cent, 
and over being recorded. The cake, however, is quite firm even at these high 
moistme contents and affords no greater difficulties in regard to transportation 
and disposal than does filter-press cake. An endeavour was made to estimate the 
probable recovery of sugar and labour and cloth charges in comparison with the 

mjth copyright, and uo part of it may be reproduced without permission.— 

jCaitors, i.o.t/. 
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filter-preas and is shown in the following tabulation of results, necessarily rather 
approximate:— 


ruter PresB. Filter Press. (Estimated) 


X^esent Tract. 
1929-80 
Season 

Double flit. 
Recorded 
run 

Vacuum Filter. 
Double Direct 
flit. flit. 

Sucrose per cent, cake .. 

6*96 . 

. 1-48 .. 

1*63 . 

2-50 

Sucrose lost in cake per cent. 

1-47 . 

. 0-35 .. 

0*39 . 

0*75 

Becoverable sucrose per cent. 

— 

. — 

— . 

_ 

Sucr<^ in cane (S.M. J, Sug. 98 Mol. 45) .... 

— 

. 0*59 .. 

0*78 . 

0-59 

Kelauve operating costs (Labour and Cloth) 

1-00 . 

. 1-26 .. 

M8 .. 

0*23 


[In the discussion following this paper, it was pointed out that the average loss 
of 2 per cent, in Natal compared with only J per cent, in Java; that many owners 

will spend thousands of pounds on one mill to return 1J per cent, higher extraction ; 
and liiat it would seem as though the day of the filter-press would come to an end 
before long.]_ 

Measubbmeut op the Tobbidity of Suoab-house Liquobs. C. D. Ingersoll and 
[ R. £. Davis.^ Ind. and Mng. Chem, (Analy. Ed.), 1930, 2, No. 3, 248-249. 

Various attempts have been made to devise some means of measuring the 
turbidity or dimness of sugar-house liquors, instead of relying on expressions such as 
“ cloudy,’* “ clear ” or “ brilliantly clear ” when the solution is viewed in a tall 
cylinder. Rice and Hobnb’s turbidiscope,* having as its basis the Tyndall efiect, 

has been found very suitable by 
operators for the rough control of 
their liquors when used in conjunction 
with a series of accurately adjusted 
standards; b\it in this instmment, as 
well as in the Kopkb, the colour of 
the liquor interferes with the measure¬ 
ment. An instrument is now des¬ 
cribed which constitutes a means of 
numerically expressing with consider¬ 
able accuracy the relative amount 
of suspended colloids present in 
liquors. It is likely to form an 
important piece of apparatus for 
sugar factory and refinery control. 
Its design is based on the following 
facts : when a beam of light is passed 
through a turbid solution, the well- 
known Tyndall effect is obtained; 
the brightness of this cone is proportional to the number of peuticles present in the 
liquid, that is, to its turbidity; and the intensity of the cone of light is measured by a 
spectro-photometer. Its construction is seen from the figure, A being the Ught source, 
B the spectrometer cell containing the liquor imder observation, C a modified 
Nessler tube, Z) a monochromatic light filter, E a levelling bulb, and F a scale rod. 
A 6-volt, 5-ampere microscope lamp is used as a light source, the beam passing from 
it through (1) a 1 mm. aperture, (2) a light screen of 6260A dominant wave-length 
transmittal, and (3) a second aperture of 1 mm. diam., to the spectrometer cell 
(4x4x1 cm. deep) 25 cm. away. The light screen is a No. 29F Wratten filter. 
Directly over the ^ectrometer cell is a modified Nessler tube containing cone-free 
potassium diohromate solution, saturated at 20®C. By a short side nipple sealed on 
at the base of the tube and a levelling bulb, the depth of the dichromate solution is 
adjusted in malcing the turbidity determination. The depth of the dichromate 
solution is measured by noting the height of the solution in the levelling bulb above 
the bottom of the Nessler tube. The whole apparatus is supported on a black base 
resting on levelling screws so that i t can be levelled at any desired height. _ 

^ Of the Spreckels Sugar Tzoducts Laboratory, Yonkem, N.Y. * 1.3.J., 1924,564, 
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In carrying out a determination, a beam of monochromatic light is passed 
through the solution under examination at zero depth from the surface of the liquid; 
the operator then observes the beam of light through a vertical tube having an 
optically flat bottom ; he then adjusts the depth of the non-turbid dichromate 8olu« 
tion until the Tyndall cone is eliminated from his view; the depth of dichromate 
solution necessary to effect this blanking-off of the cone is considered a measure of 
the turbidity of the solution under examination, the results being expressed in oms. of 
depth at a definite dilution. The object of passing the beam of light horizontally 
through the solution at a theoretical zero depth is to eliminate colour of the liquor 
influencing the results. Zero depth is obtained by placing a definite volume of the 
solution to be examined in the spectrometer cell and raising or lowering the cell 
until the beam is just below the position of surface refraction of the beam. Sugar- 
house liquors were diluted with a pure sucrose solution which was almost cone free 
(if the liquors are not too turbid they need not be diluted), and the following results 
were obtained :— 


Depth of Dlchromate Solution 


Sugar 
Liquor per 
100 c.c. Soln. Eaw Liquor 
cc. cm. 

1 ..* 6*4 

3 . 7*8 

5 . 10-4 

10 . 13-0 

16 . 16-6 

20 . 18-1 

25 . 20*6 

30 . 22*8 

36 . 26*4 

40 . 28*1 

46 . 30*4 


Vallez press 

Shrlver press 

liquor 

liquor. 

cm. 

cm. 

6*3 

4*4 

8*2 

6*3 

10*2 

8*2 

12*1 

10*1 

140 

12*1 

16*6 

14*0 

lf*8 

16*1 

19*8 

18*0 

21*9 

20*0 

24*2 

21*9 

26*0 

23*8 


Repobt on Polabiscopic Methods (Determination op Sucrose by Double 
Polarization). F. W, 2^ban. Journal of the Association of Official 
Agricultural Chemists^ 1930,13, No. 2, 188-197. 

Four methods were investigated using pure sugar, commercial invert syrup, a 
mixture of the two, with or without asparagin or aspartic acid ; (1) Invertase method .— 
Direct pol. : 62 grma. sample, added basic lead acetate solution, made up 200 c.c., 
filtered, de-leaded filtrate, 60 c.c. de-leaded filtrate diluted to 100 c.c., this polarized 
in 200 mm. tube. Invert reading ; 60 c.c. of the lead-free filtrate, 25 c.c. water, 
10 c.c. of invertase solution, inverted, made up 100 c.c., and polarized. (2) A.O.A.C. 
acid mcthodf^ as above, but inverted with 10 c.c. dilute HCl during 12 hours at about 
26°C., made up 100 c.c., and polarized at 20°C. (3) Jackson and OilUa method No. II.* 
Direct pol., 60 c.c. sugar solution previously clarified with basic lead acetate, 
ammonium chloride solution added, water to 100 c.c., filtered and polarized. Invert 
reading : 60 c.c. sugar solution, inverted with HCl, cooled, added solution of ammonia 
to neutralize, made up to 100 c.c., filtered and polarized at 20°C. both direct and 
invert solutions containing the same amount of emmoi^iiiTn chloride. (4) Jackson 
and Qillia method No, I F,* Direct pol.; 60 c.c. sugar solution, previously clarified with 
basic lead acetate, sodium chloride solution added, water to 100 c.c., filtered, and 
polarized. Invert reading : 60 c.c. sugar solution previously clarified, basic lead 
acetate, dilute hydrochloric acid added, inverted, cooled, made up to 100 o.c., filtered, 
and polarized. 

Of these four methods investigated, the invertase method is the only one which 
can be depended upon to yield the exact percentage of sucrose in the absence of 
amino-compoxmds, or very nearly the exact percentage of sucrose in the presence of 

1 Methods of Analysis of the A.O.A.C.*' 1926 edlfion, pp. 185-187. 

2 1920, 640. 5 1920, 641-642. 
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amino-compounds. Other findings include : The plain acid method may give any 
kind of a result, depending on the relative proportions between the different con¬ 
stituents of the mixture analysed. It is preferable to carry out the inv^ion at room 
temperature, because at high temperatures slight variations in the time used may 
have an appreciable effect on such reactions as the destruction of invert sugar in the 
presence of strong acid, on the hydrolysis of reversion products, and of the interaction 
between invert sugar and amino compounds. The solution used for the direct 
polarization must have the same dry substance concentration as that used for the 
invert polarization. The Clerget divisor to be us^ must be based on the total sugar 
(or dry substance) concentration, and not on the difference between the direct and the 
invert polarization. 


The New Hbeliob Compaeatob with Pbbmakent Coloub Stahdabds fob the 
Detebmihation of the pH Value in Suoab Facjtoby Woek. Communi* 
eated by The Sugar Manufacturers* Supply Company, Ltd,, London, 

In determining the hydrogen-ion concentration {pH value), chemists have often 
commented on ihe inconvenience of handling buffer solutions for the preparation of 
the coloured standards. This they find especially so in warm climates, where 
buffer solutions and coloured solution standard may alter after a greater or less time, 
depending upon the conditions to which they are subjected. It is not always 
practicable to prepare the buffer solutions afresh as required. In this connexion 
attention is called to the use of the reliable, permanent colour standards provided 
by the Hellige Comparator method, which is very simple, and at least as accurate as 
the colorimetric method as at present performed. In place of the coloured solution 
standards, prepared from the buffer solutions, one uses a disc containing ten coloured 
glass plates accurately representing the colour gradations of any indicator. This 

disc is fitted into a suitable comparator 


III Hi (see illustration). The coloured plates 

are permanent, cuid can be relied upon 
as being entirely exact as to shade and 
depth of colour. A pH determination 
now becomes an easy and rapid opera- 
tion, being carried out according to the 

I One of the rectangular troughs is 

I filled with the liquid (juice or diluted 

I syrup or molasses) under examination 

and placed in the left-hand space of the 
comparator; another trough containing 
H the same liquid plus the indicator is 

H placed in the right-hand space; the 

appropriate colour disc is slipped into 
the comparator; the colour disc is 
revolved until equality of colour is 
reached between the liquid and the 
standard plate when an observation 
is made through the sight-hole of the 
comparator; lastly the pH value is 
Tsa Hblmoe Cohpabator. read from a circle in the front of the 

^ ftvnlamed that on looking into the sight-hole of the 
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point to the beautiful colouring of many famous church windows, some of which date 
back to the 13th century and even earlier, and still retain their delicacy of shade 
quite unaltered (it would appear) after such great lapses of time. This Hellige 
Comparator commends itself to the iDusy sugar factory chemist for the important 
determination of the pH value. It should be capable of rendering him good service 
tn giving reasonably accurate results in the shortest possible time. 


Pbbss Cake jB'HRTiLizBB. C. L. Locsin. Sugar News, 1930,11, No. 6, 255-260. Press 
cake (nitrogen, 1*32 ; P2O5, 2*24, K^O, 0*69 and CaO, 7*97 per cent, on dry basis) was 
applied at the rate of about 75 tons of the wet or say 22 tons of the dry material per 
hectare, that is about 27 and 8 long tons per acre. This was on the red soils 
of the Hda. Florencia, Philippines, without other fertilizer. Comparing the 
results with those obtained on plots on which “ Ammon-Phos ” (16 : 6 : 24) had 
been applied at the rate of 260 kg. per hectare (say 2 cwt. per acre), there was a 
considerable advantage in favour of the f.p.c., viz., 21 *6 more piculs of sugar per hec¬ 
tare. Whereeus the check plots receiving “ Ammon-Phos had a pH of 6*4, those 
which had been treated with f.p.c. had one between 6*7 and 7*3.— Sampling Cans, 
/'G. S. Mobcrly. Proceedings of the Annual Congress of the South African Sugar 
Technologists* Association^ 1929. In the factory: Sixteen sticks should be taken at 
random from different points along the carrier (from at lectst 76 per cent, of the 
consignment). These sticks are taken to the laboratory and each one is cut up into 
four lengths. These lengths are placed in four piles—all the tops in one pile, all 
the butts in another, and so on. The sixteen lengths are chopped into sections 
one inch long (done with a suitable machine). These small sections are then well 
mixed in a basket or bucket and a double handful extracted and passed through the 
shredder. A Hyatt reducer or a Gallois cutter is recommended for this purpose. 
One hundred grams of the shredded cane is taken for testing.** In the field : All 
the canes from a representative stool are taken as a sample, each stool to be taken not 
less than fifteen yards from any boundary or break. The number of stools to be taken 
for a sample from a number of fields of the same age should be as follows : 10 acres, 
1 stool; 25, 2 ; 50, 3 ; 100, 4 ; and 200 acres, 5 stools. Each cane should be trashed 
and topped one node below where the lowest green leaf joins the 8tem.*’^CLABiri- 
OATioN OF Cane JmcE, using Pepsin. H. D. Lanier. Processings of the Third 
Annual Conference of the AssodcUion of Sugar Technologists of Cuba, 1929. Work 
carried out during the pcist five years has shown that pepsin and lime in two succes¬ 
sive steps permit a separation of suspended and dispersed impurities. A better 
fiocculation is obtained by the lime after the pepsin reaction, and the mud filters 
faster than with lime alone. Syrup is lower in gum, the dye test showing at least 
40 per cent, less colloids than when lime alone is used. Besides, the juice is clearer 
and lighter, the average Kopke clarity being about 50 per cent, higher.— ^Advebsb 
Influence of Bubnt Cane in Manufactubb. Jos^ M. Salines. Ihid, Clarifica¬ 
tion is faulty; and greater tank capacity required; evaporators dirty more easily, due 
to bad circulation; crystallization is difficult; the final molasses is increased; and 
the sugar is inferior. Figures are given showing that during some weeks 26 per cent, 
more massecuite-C was obtained in a Cuban factory. A case is known of syrup from 
burnt cane being impossible to crystallize. It is evident, therefore, tHat the supply 
of burnt cane to the factory is a practice to be condemned.— ^Asepsis in the Manu- 
FAOTUBE OF SuGAB. Jusu G. Salinss. Ihid, Preventive measures against loss of 
sugar by micro-organisms should be practised from the time the cone is cut. Under 
normal Cuban conditions there is an average loss of 4® of purity, meaning that before 
the cane enters the factory it has lost 1 per cent, of its sugar. Directions are given 
for sterilizing the mills, tanks, etc., on the lines recently advocated.^ Even the centri¬ 
fugals should be cleaned aseptically, in fact the whole factory should be kept immune 
from infection so far as practicable, the result being sugar of better keeping quality. 

J.P.O. 


1 L8J., 1027, 867. 
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Cabbokatatiok 07 Beet Juice. Arthur W. Boll (assignor to The Dorr ComiNinyt 
of New York). ],75fi,165. April 22nd, 1930. 

This method of treating beet juice complrises partially saturating it with a 
liming agent soluble in the juice, oarbonatating, mixing in raw juice, and repeatedly 
circulating this carbonatated juice at least in part through the carbonatated zone. 
Raw diffusion juice is fed into storage tank 4; a suflioient amount is conducted into 
tank 6 to build up a constant pressure and the chain operated valve 9 is opened to 

conduct the beet juice through 
pipe line 8 into the first treat* 
ment tank 1. Juice is passed 
from tank 1 by pipe line 21 into 
the csrbonatation tank 2, until 
filled to its working level. Valve 
24 in tlie pipe line 22 leading to 
tank 2 is closed while tank 2 is 
in operation. Milk*of-lime is fed 
into the storage tank 10, and 
finds its way by gravity through 
pipe 11 into constant level tank 
12, The chain operated valve 16 
is suitably opened to conduct 
the milk-of'Ume through the 
“ sight-box ’* 16. Valve 20 in 
line 18 leading tank 3 is closed 
so that the mllk-of-Ume may pass through pipe 17 into tank 2, where it mixes with 
the beet juice. 

When the tanks are filled to their normal operating level, the juic^ and lime 
supplied are temporarily shut off, the re-circulation pump 36 is started and gas is 
admitted for the oarbonatation of the mixture already in the tanks. Carbon dioxide 
gas is fed through the m&in gas line 37. The pressure of the gas fed to the line is 
suitably regulated by the pressure valve 42, The valve 39' in offtake pipe 39 leading 
to tank 3 is closed so that the gas may be fed into tank 2. Since the gas is made to 
enter the mixture of beet juice and milk-of-lime near the bottom of tank 2, the 
bubbles of gas percolate up tlxrough the body of liquid. When the carbonatatlon 
has proceeded to th^usual end point, the supply of juice and lime is again started, 
valve 31 is opened and the process is then under continuous operation. A portion of 
the carbonatated juice is conducted from the bottom o^ tank 2 through lines 26 and 27 
into the settling or thickening device 28, wliile the remainder is pumped into tank 1. 
About eight volumes of juice are recirculated for each volume of new juice added to 
the circuit. Completely carbonatated juice is conducted to the settling or filtering 
device as rapidly as raw diffusion juice is fed into the system. In this manner beet 
juice may be oontmuously carbonatated. 

^ It will be observed that the addition of milk-of-lime to the juice in tank 2 is made 
while the mixture is being gassed. There is no agitation of juice with lime preceding 
the oarbonatation step. Rising bubbles of gas strike the juice substantially as soon as 
it is mixed with lime. The interval of time between liming and gassing is negligible 
under operating conditions. The object is to gas the limed juice before the juice is 
saturated with respect to lime in true solution. In other words, the juice is gassed 
when it is but parUally saturated with lime, or when its alkalinity is relatively low 
compared with what it would be when completely saturated with lime in true solution. 
Since carbonatated juice from tank 2 is made to mix with raw diffusion juice in tank 1, 
it i s app arent that the purifying step above discussed takes place. The carbo nata ted 
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juice contains calcium carbonate particles in suspension. These particles operate 
mechanically to purify the raw diffusion juice in tank 1 before it reaches the gassing 
cone in tank 2. Colloidal matter present in the raw juice contacts with and is 
adsorbed on these suspended calcium carbonate particles. The lime in true solution 
removed from tank 2 to tank 1 operates chemically to purify tlie raw juice. This lime 
reacts with certain dissolved salts and the like in the raw juice to form compounds 
that are substantially insoluble in the mixture. Colloidal matter also contacts with 
and is adsorbed on these insoluble particles. By the time the raw juice from tank 1 
reaches the liming and gassing zone in tank 2, it is materially purified. This juice may 
then be gassed for the precipitation of fresh calcium carbonate particles without 
colloidal matter being immediately adsorbed on their surfaces. Clean calcium car¬ 
bonate particles readily lend themselves to particle growth, and, moreover, act as 
nuclei in the precipitation of calcium as calcium carbonate. 

Rotary Cank Cutter and Delivery Mechanism. Horace Johnson and William 
A. Ramsay, of Honolulu, T.H. 1,761,987. June 3rd, 1930. 

An object of the invention is the provision of means disposed to co-operate with 
the rotary cutters to cut the cane in transit, which prevents the knives from engaging 
pieces of cane and throwing the same beyond the knives, and at the same time assists 

the knives in cutting or slicing 
such pieces of the cane. A series 
of bars is disposed at the outlet side 
of the rotary cutter and disposed 
in an arc, the centre of which is the 
axis of the cutter, and in such a 
position that should any of the cane 
adhere to tlie knives of the cutter, 
the said bars will co-operate there¬ 
with and exert additional cutting 
action upon such cane and thereby 
insure the proper cutting or slicing of 
the cane before delivery to the 
crushers and mill. Referring to the 
drawings, the numeral 3 designates 
the main chute through which the 
cane is delivered by means of the end¬ 
less conveyor 4 operated upon and 
guided by the roller 5, Mounted 
adjacent thereto and above the roller 
5 is a transverse shaft 6, which is 
adapted to be operated at a high 
speed to actuate the rotary cutters 7 
carried tliereby, this being of usual 
construction. The delivery end B of 
the chute is disposed to receive the 
c;ut up or sliced cane and deliver the 
same to the crushers (not shown). 
The larger pieces of the cane that 
adhere to or are speared by the knives 

7 are sometimes thrown into the chute 

8 without being properly cut up. A 
plurality of spaced bam 9, preferably of angular cross section is therefore dii^osed 
adjacent the rotary knives, said bars being mounted between the walls of the chute 3 
and disposed substantially upon an arc of a circle, the axial centre of which is the 
axis of the shaft 6 and just beyond a circle described by the extreme ends of the 
knives 7. Cane delivered to and acted upon by the knives will also, if too large to 
pass between the bars 9, be halted in its movement or impeded to such an extent 
that the succeeding blades will co-oct with the bars to additionally cut up and 
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the cane so that, when the cane is delivered Uirough the bars 9 and into the delivery 
chute 8, it will be much more finely cut up and sliced and therefore in a better 
condition to be acted upon by the crushers and the cane mill. Although the bars 9 
are here shown as rectangular in cross section it is evident that they may be polysided, 
round, oval or elliptical. Claim 1 is the combination with a rotary cane cutter and a 
cane deliveiy mechanism, of means for co-operating with the cutter to prevent the 
cutter from throwing the cane, before properly cutting up the same, into the delivery 
mechanism and for assisting in cutting up the cane, the latter means including a 
plurality of spaced bars arranged upon an arc of a circle, the centre of which is 
substantially the axis of the cutter. 


Preparation op Cane (for Disintegration or Miixino).* Wm. H. Morgan, Sr, 
(assignor. The Morgan Hnrrycane Co., of New York). 1,751,838; serial 
No. 51,092. Patented March 25th, 1930; application filed, August 19th, 
1926, 

The principal object of the present invention is to provide an improved apparatus for 
washing or otherwise cleansing sugar cane stalks to remove all juice-contaminating 
matter therefrom and for separating the leaves and trash from the stalks. In the 
construction shown 9 represents a tank located below the floor level so that the 
contents of a cane car 10 can be dumped therein without handling the cane, or into 
which bundles of cane carried by a sling 11 from an overhead crane, may be readily 

deposited. The tank is provided with 
a hopper preferably having inclined 
ends 12 which direct the cane stalks 
on to the conveyor 13 preferably loop 
shaped and located at the bottom of 
the hopper. The tank is filled with 
water to a point near the top as indi¬ 
cated, an overflow spout 17*^ being 
provided for the free discharge of 
leaves and trash. One of the conveyor 
shafts, preferably 14, is positively 
driven by a motor, belt or other source 
of power, and the cane stalks as they 
are diuuped into the hopper fall on to 
the loop conveyor and are rotated or 
moved in the direction indicated by the arrows. This immersion and movement 
of the stalks while submerged operate to remove the waxy substance and also all 
sand and dirt adhering. 

Leading upwardly from the conveyor 13 is an inclined conveyor 17 adapted to 
receive the stalks from the loop-shaped conveyor and carry them upwardly to the 
top of the tank, so that by the time the stalks are discharged into the hopper 18*' they 
have been thoroughly washed and will be substantially free of dirt and other matter 
which would contaminate the juice, llie stalks as they are discharged from con¬ 
veyor 17 fall on to the chcular saws 22 located within hopper 18'^ at the upper end 
of the chute 19. These saws are designed to cut the cleansed stalks into short 
sections approximately six inches in length, and are preferably driven by a motor 23. 
The cut sections of the stalks, as they leave the saws 22, fall by gravity down the 
chute 19, which latter, at its top, is the same length as the saw hopper 18’^ The 
bottom of chute 19 tapers as shown at 19*^, and guides the cut stalks to 
a disintegrator 27 of the type shown in Serial 12,410 filed February 28th, 1926. 
Tlie cut stalks may however be fed by a conveyor to the ordinary pre-crusher and 
juice extracting rolls now universally used. With the construction it has been 
demonstrated that by disintegrating the cane, a uniform mat con be obtained which 
results in an increased capacity of the present mills. It was found that the disin¬ 
tegrated cane absorbs the maceration water more readily than the ordinary crushed 
cane, owing probably to the fact that the wax covered waterproof shell of the cane 
1 Compare also 1928, 396. 
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has been broken up thoroughly, exposing the pulpy part. This greatly increases the 
extraction of the sucrose. It was also found that with the cane disintegrated, smooth 
rolls can be used in the mills, as these grip the fibres and pull the fibrous mass through 
the rolls. With this improvement solid polished steel rolls can be used with resulting 
long life and decrease of cost. Claim 1 reads : “ An apparatus for preparing sugar 
cane stalks for the extraction of the juice therefrom, comprising in combination a 
tank for containing a cleansing liquid, a loop-shaped conveyor located in the tank 
and arranged to extend partially about a bundle or mass of stalks deposited therein 
for imparting a rotary or rumbling movement to said bundle or mass of stalks, a 
hopper having its side walls arranged to direct the stalks between the side portions 
of the loop-shaped conveyor, and means arranged to receive the stalks from said 
conveyor for removing the stalks from the tank after they have been acted upon by 
said conveyor.” _ 

Cane Mill (Cbusher-Shkkddeb Type with Sorapeb Babs). Francis Maxwell, 
of Wallington, Surrey. 1,752,633; serial 200,890. Patented, April let, 
1930; application filed June 23rd, 1927. 

One of the objects of this invention is to provide a machine of the crusher- 
shredder tyiie in which the crusher rolls have substantially V-shaped peripheral 
grooves, and in wliich is provided a scrai)er bar having teeth adapted to enter said 
V-shaped grooves, the scra^ier bar being operatively associated with the shredding 
mechanism and adjustable with respect to the shredding mechanism and the crusher 
rolls. Tlie machine unit illustrated comprises side bearing standards, a jiair of 
toothed rolls 12 and 13 supported thereby, and adapted to feed, press or crush cane 
passing theiebetwoen, and a shredding roller 14 also supported by the standards. 
Rolls 12 and 13 are each provided with V-8haj)ed jx^ripheral grooves. Longi¬ 
tudinally disposed grooves 18 intersect eac*h of the grooves to form teeth 19. The 
grooves of one roll intermesh with ridges formed by the grooves in the other roll. The 
grooves in one roll are arranged relatively to the other roll whereby the teeth 19 
formed therein grip the incoming cane from the chute 16, and feed or draw it there- 

l>etween. Due to the j)ro8Sure pro¬ 
vided between the rolls 12 and 13, the 
cane is pressed thereby and is crushed 
or broken into relatively small pieces. 
A scrajier bar 21, having teeth along 
an edge thereof, adapted to enter into 
the peripheral grooves in the upjKjr 
roll 12, and a scraper bar 22 having 
teeth adapted to enter the peripheral 
grooves in the lower roll 13, are pro¬ 
vided. The scraper bars 21 and 22 
extend longitudinally of the rolls over 
the entire length thereof. The bar 22 
is mounted upon a support 23. which 
is rotatably mounted between the side 
frames or standards uj)on tninnions 24, 
secured thereto in a block 46, secured 
to each of the frames. Hods 26 and 26, extending respectively toward the 
front and rear of the machine unit, are adapted by suitable means, such as adjusting 
nuts 27, to swing the support 23 and with it the scraper bar 22 toward and away from 
the roll 13 and also toward and away from the shredder roll 14, between which it is 
disposed. The shredder roll 14 is journalled in a bearing block 28, which is slidably 
mounted in a guideway 29, formenl in the standards. A member 30* extends from 
the block 28 into an opening 31 in a swingable guidoway cap 32, pivoted at 33 to each 
of the standards. A coiled compression spring 34, the tension of which is adjustable 
by means of the screw 36, engages the member 30 to urge and retain the bearing block 
28 and shredder roll 14 in operative position, and to allow the same to move outwardly 
under certain conditions during the operation of the machine unit. The shredder 
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roll 14 is provided with any desired form of shredding teeth, and is disposed relatively 
to the scraper bar 22, and the roll 13, so that the cane emerging from the rolls 12 and 
13 will be cK^ted upon by the shredding teeth 36 in co-oi)erstion with that part of 
the scraper bar 22, which lies between the crusher roll 21 and the shredder roll 14, 
Tlie arrangement is such that substantially all of the material passed through the 
rolls 12 and 13 will necessarily be forced by the feeding action thereof to pass through 
the restricted passageway between the outer surface of the scraper bar 22 and the 
shredding roll 14. In passing through this restricted passageway, the cane is completely 
shredded into a mass of loosely intermingled fibres or shreds of cane, that feed down 
the chute 16 toward subsequent juice expressing mechanisms (not shown). The 
shredder roll 14 is preferably driven at a relatively high rate of speed by suitable 
means, such as ]3ower-drivon belt in engagement with the pulley 37, while the rolls 
12 and 13 are driven at a relatively slower rate of speed by means of suitable power 
means. 

pKODUCTJON, Application and Rbvivifioation op Acttvatkd (Dbcolobtxino) 
Carbon. (A) Johan N. A. Sauer (assignor to N.V.A. Norit MaatschappiJ, 
of Amsterdam). 1,760,138. May 20th, 1930. (B) Alfred Oberle, of Oak 
Park, III. (a) 1,763,101 ; (6) 1,763,102. June 10th, 1930. (C) Friedr. 
W. Meyer, of Wismor, Germany. 1,771,719. July 29th, 1930. 

{A) An apparatus for producing active carbon from carbonaceous material 
comprising a substantially vertical chamber, baffling means in said chamber so dis> 
posed in relation to each other as to produce a plurality of tortuous passages in said 
chamber running vertically through said chamber, means to heat said chamber, 
moans to introduce finely divided carbonaceous material and gases near the foot of 
said chamber, and means to draw off activated material at an upper level of said 
chamber. ( B) (a) A process for producing activated carbon from carbonaceous material, 
comprising heating the material in the presence of water to a temperature sufficient 
to vaporize the water and volatile impun’ties, distilling off the evolved vapours 
under pressure, and subsequently reducing the pressure, and imposing a vacuum on 
the material while continuing the heat treatment, thereby effecting a further removal 
of volatile substances, (b) A prot^ess of making carbonaceous material including 
the steps of combining |3etrolcum carbon, an acid sludge, and sawdust, allowing a 
sufficient period of time to elapse for the acid to attack and disintegrate the cellulose 
or wood-like material of plant origin, treating with steam to drive off tlio volatile 
constituents and recovering the intimate mixture of the acid treated cellulose or 
wood-like material of plant origin and jjotroleuni carbon. (C) Claim is made for 
a process of reactivating spent decolorizing carbon, which comprises moistening 
*8aid carbon and subjecting it in a moist condition at a temperature between 
180—300® C. to the action of steam within a closed vessel. 


Juice Strainer. Thos. M. Nalon, of Ansonia, Conn. 1,763,978. June 17th, 1930. 
Claim is made in a cane mill for a juice tank, a trash conveyor provided with side 
walls, said conveyor being spaced from said tank, a plurality of laterally removable 
strainer sections between said tank and trash conveyor, means for clamping said 
strainers against the side walls of said conveyor and means for supporting said 
strainers while being removed.— Raw Sugar Conveyor. Wm. H, Hoodless, of 
Philadelphia, Pa. 1,764,100. Juno 17th, 1930. A machine for binning raw sugar 
from bogs has a constantly moving bag conveying apron and means for distributing 
tlie bags along the same, a bag emptier consisting of a series of bag carriers adapted 
to be engaged with the bags while lying on said apron, supports for said carriers, 
connexions between the bag carriers spacing them from each other and transmitting 
the motion to one of said bag carriers to the others, said bag carriers being movable 
in the direction of the movement of the bag conveying apron by the movement 
of the bag on the conveying apron, and an inclined apron receiving the bags from 
the discharge end of the bag conveying apron.— Cake Planter. Andrds Quintero 
Estevez, of Franklin, Mass. 1,764,159. June 17th, 1930. In a cane planter, 
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and in combination, a mobile frame, a hopper supported on the frame and provided 
in its bottom with an opening, a partition in the hopper to provide therein a cane 
compartment and a fertilizer compartment, means for feeding individual stalks of 
cane through the opening, moans for feeding a quantity of fertilizer simultaneously 
with each stalk of cane, a plough supported by the frame below the hopper, a pair 
of vertical walls mounted on the plough to extend rearwardly from the plough in 
spaced relation to each other, so that the space between the walls is below the 
opening.—BKET Habvestbb, Geo. M. and Carl Fuerstdn, of Algoma, Wia. 
1,765,224. June 17th, 19J10, A beet harvesting machine combines a wheeled 
supporting frame, a beet topping knife carried by the frame, beet engaging means 
acting to raise or lower the beet topping knife to bring it in proper relation to the 
beets, moans disposed rearward of said knife and acting to discharge the tops of 
the beets laterally, and a rotatable top clearer mounted rearward of the topping 
knife and rotatable in a horizontal plane.— Beet Loadeb. Wm. L. Grimes, of 
Franklin, Minn. 1,766,293. June 24th, 1930. A beet loader is claimed which 
combines a wheeled axle shaft, an arch mounted on and rising from the shaft, a 
pair of forwardly and upwardly inclined side beams disposed in parallelism, the axle 
shaft being journalled in the side beams adjacent tlicir rear ends, an auxiliary frame 
depending from the forward end of the side beams, wheels journalled on the auxiliary 
frame, extensions rising from the roar end of the side beams, a conveyor mechanism, 
pivot means located reani'ardly atid upwardly of the axle shaft for mounting tho 
rear end of the conveyor mechanism in the upper ends of the extensions, said conveyor 
mechanism inclining downwardly and forwardly in respect to tho pivot means and 
having slots through which the axle shaft extends, means on tho side beams for 
raising and lowering the conveyor mechanism, a second conveyor, means for mounting 
the second conveyor mechanism on the pivot meaiis and on the rear ends of the side 
beams so as to incline upwardly and rearwardly therefrom, a gear operatively 
connected with one of the wheels of the wheel axle, a gear in mesh with the first 
mentioned gear and operatively connected with the rear end of the first conveyor 
mechanism, and a chain and sprocket mechanism between the second gear and the 
driving shaft of tho second conveyor mechanism.— Beet Habvester, Fred Driscoll, 
of Nisland, S. Dakota. 1,768,195. June 24th, 1930. In a beet harvester, a wheel 
supported frame, a second frame, moans connecting said second frame to said first 
frame for vertical shifting movement with respect thereto, means yieldingly supporting 
said second frame, beet top cutting moans carried by second frame, a beet top 
contacting roller arranged in advance of said cutting means, means for supporting 
said roller from said second frame, ground contacting rollers arranged at the ends 
of said first roller, means yieldingly connecting said ground contacting rollers to 
said roller supporting means, and operating means for said cutting means. Bbej? 
Habvesteb. Wm. B. Conrad, of Casper, Wyo. 1,768,396. June 24th, 1930. 
A beet harvester comprises a wheeled frame, a digger carried by said frame at the 
front end thereof, an elevator receiving the beets from the digger, a divider table 
arranged at the rear of the elevator and inclining from its centre towaixl both sides, 
a shield at the roar of divider table, conveyors arranged at tho sides of the divider 
table and receiving beets therefrom, and rotating cutters art^anged between and 
adjacent the convoyois at the rear of the shield. Sacohabate Pbeoipitation 
Pbocess. Ralph W. Shafor, A. R. Ne$s, and Robt. J. Brown, of Denver, Colo. 
1,769,469. July 1st, 1930. The process of precipitating precipitable matter in cold 
waste water, consisting in diluting the waste water to redute tho concentration of 
precipitable matter contained therein to one-twentieth or less of its original concen- 
Ration, and subjecting the mixture to a prcxdpitating heat.— ^Cbystaxlizeb. Wm. 
G. HaU, of Manila, P.I. (^signor to one-half of Roy C. Pitcairn, of Honolulu, T.H.). 
1, 769,779. July 1st, 1930. A crystallizer comprising a tank to receive the liquor 
to be operated upon and two intermeshing helical stirrers mounted on horizontal 
axes m said tank, one stirrer operating in complete submersion and tho other in 
partial submersion in tho liquor in tho tank. 
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United States. 

(WUhU a Gray.) 


. (Total o( 2,240 n».) 


lOSO. 

Tons. 

1020. 

Tons. 

Total Receipts, Jan. Ist to August 23rd 

• • • e e • 

1,663,027 

2,548,081 

Deliveries „ „ 

. 

1,946,605 

2,239,658 

Meltings by Beftners „ „ 


1,946,158 

2,104,743 

Exports of Refined „ „ 


33,000 

64,000 

Importers' Stocks, August 23rd.. 


164,693 

406,764 

Total Stocks, August 23rd. 


313,734 

606,293 



1029. 

1028. 

Total Consumption for twelve months 

.. .... 

6,810,980 

5,542,636 

Cuba. 



Statement of Exports and Stocks of Sugar, at July 31st. 

(Tons of 2,240 ibi.) 

1028. 

Tons. 

1020. 

Tons. 

1080. 

Tons. 

Exports . 

2,119,600 

.. 3,306,268 .. 

1,670,709 

Stocks . 

1,016,592 

978,543 .. 

1,417,997 


3,136,092 

.. 4.284,811 .. 

2,988,706 

Local Consumption. 

61,166 

63,971 .. 

45,448 

Receipts at Ports to July 3l8t 

3,187,257 

.. 4,338,782 .. 

.3,034,154 

Habana, July 3lAf, 1930. 


J. Guma.- 

-L. Mejbb. 


Sugar Crops of the World. 

iWiUeit db Gray's EsHmcUea to Auyust \Uh, 1930.) 

1020-30. 1028-20. 

1927-28. 

Cake. 

Tons. 

Tons. 

Tons. 

America . 

8,884,164 .... 

9,190,564 _ 

8,147,901 

Asia. 

7,341,375 

7,318,783 

6,891,716 

Australasia . 

618,163 

633,066 

688,163 

Africa . 

717,668 

737,662 

666,360 

Europe ... 

10,000 

11,610 

10,662 

Total Cane • •.. 

Beet. 

17,671,860 

17,891,686 

16,294,691 

Europe . 

8,299,762 

8,420,818 

8,031,874 

U.S.A. 

901,713 

938,640 _ 

966,241 

Canada... 

27,869 

28,807 

27,212 

Total Beet. 

9,229,344 

9,388,316 _ 

9,024,327 

Totai. Cane and Best. ... 

26,800,704 

27,279,900 

26,319,018 


m 


























United Kingdom Monthly Sugar Report. 

Our last report was dated 8th August, 1930. 

The general depression in common with other commodities still (;ontinues in 
sugar. At one moment in the period under review there was a more confident 
feeling in the thought that some form of world production restriction might bo 
devised, but in the absence of any further news on this head pessimism once more 
prevailed and prices all over the world relapsed. 

The London Terminal Market, apart from one reaction, continued to fait, and 
new low records have been registered. December moved from 58. 2id. to 5s., to 
68. 2Jd., to 4s. 8jd., March from 6s. 3d. to 6s. Ofd. to 6s. 3d. to 5s. 9Jd., May from 
6s. 6d. to 6s. 3d. to 6s. 6s. to 6s., August from 6s. 9d. to 6s. 7^d. to 6s. 9}d. to 6s. 3{d. 

There was little doing in the White Market, but 3000 tons were tendered on the 
August position, whic h finished up at Ss. 3d. Since them prices have fallen by 6d. 
I)or cwt., the latest quotations being :— 

DECEMBEB MABCH MAY AUGUST 

Raw . 48.8Jd. ,. Ss. Ofd. .. 6s. Ofd. .. 68,3fd. 

White . 7s. 7id. .. Ss. Od. .. 8s. 2id. .. — 

Actual sugar has been very slow of sale, although our refiners weie kept busy 
with their Russian contract. 

During September the Refiners reduced their prices by Is. per cwt. fid. on the 
1st September and fid. on the 8th, their latest prices being No. 1 Cubes 238. 9d., 
London Granulated 20 b. Ifd. 

Business in Raws during August was neglected, but during September some 
small parcels have been sold from 5s. 8fd. to 5s. 5fd. 

In Cuba the stock to-day is larger than at any period in its history for this time of 
the year. The present stock is over 1,000,000 tons larger than last year. 

In Europe the beet crop is progressing satisfactorily, and the desired warm 
weather came just at the right time. Dr, Mikusoh estimatcis the European crop, 
excluding Russia, at 7,684,000 tons against 7,299,000 tons, but Russia he puts at 
2,200,000 tons against 921,000 tons last year. 

21, Mincing Lone, Abthijb B. Hodob, 

London, E.C.3. Sugar Merchants and Brokers. 

10th September, 1930. 
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The Outlook. 

As we write in the first week in October, there is no definite news of 
any change in the sugar situation : merely rumours and assumptions as to 
what is happ>ening. A veil of secrecy has descended on the operations of 
the Chadboume Committee, and while there have been circumstantial 
reports that this body is visiting Europe to confer with Java sugar interests, 
nothing so far has been allowed to leak out as to whether the visit has 
actually been paid and the negotiations been attempted. What distin¬ 
guishes the committee from other earlier negotiators, however, is the fact 
that big banking interests are believed to be at the back of this latest attempt 
to solve a most difficult economic problem; and it may well be that silence 
is desirable till something tangible has been accompli^ed. It is said that 
the Chadboume Committee’s negotiations in New York met with a measure 
of success in respect to the American Overseas possessions, but found the 
domestic beet and cane industries more difficult to convert to the idea of 
ooncerted action. As for Java, we think we are not wrong in opining that 
once she sees evidence that her principal rivals in other parts of the world 
are prepared to accept some form of restriction, she will be ready enough to 
join in the movement. Java can still turn out sugar more cheaply than any 
other ootmtry, but she is finding it increasingly difficult to market her 
present crop quantity; China remains too unsettled to prove a good customer, 
and India seems destined ere long to shut out Java sugar in favour of an 
increased crop of her own. So it may well pay the Dutch sugar interests to 
restrict their sugar crop to more manageable dimensions and get a better 
price for it while they can. 

The problem of accomplishing concerted action amongst the big pro- 
duoers in the industry bristles with difficulties, but if any parties can do it, 
it would seem to be the banking interests. If these fail, then there seems to 
be nothing for it but to wait till a process of attrition has weeded out the 
weaker elements in the industry—^those whose financial position is \msound, 
and those whose costs of produdtion are not up-to-date. Unfortunately the 
attrition will fall most on producers catering for the free market, whereas 
some manifestly uneconomic producing areas will escape the full conse¬ 
quences owing to the fact that they provide sugar for a protected market. 
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The position in Cuba at the moment is even more uncertain. At least 
minor insurrection has broken out, and the President has obtained powers 
to enforce what is practically martial law during the period of the coming 
elections. The State bank got into difficulties a few weeks ago, but was 
assisted by the American houses. Some of the sugar centrals are said to be 
short of funds, the banks refusing to advance more money. Whether Cuba 
will follow the example of some of the South American republics and stage 
a revolution, it is not safe to prophesy, but the whole economic position of 
the island is comparatively unsound, and discontent is general even if it is 
not co-ordinated. Since news from Cuba is reported to be censored, it is 
difficult to guess w'hat is true amongst all the welter of rumours. The next 
few weeks will probably provide some definite indications of the immediate 
fate in store for the island. 

Beet Sugar Results In the United Kingdom. 

On another page we give, as last year, an analysis of the operation figures 
for the past year of the thirteen British beet sugar companies whose results 
are available, for which we are indebted to the Financial Times. Our con¬ 
temporary viewing the financial achievements considers that they are far 
from attaining perfection ; the aggregate net profits for 1929-30 of £541,800 
may appear imposing, but this amount is equivalent to only about 13 per cent, 
of the issues made to the companies during the year from the Exchequer by 
way of subsidy, so the actual trading is seen to have had results far from 
satisfactory in a financial sense. 

Our contemporary rightly urges an earnest striving after maximum 
efficiency in every direction as a stem necessity to improve the position. 
But we are imable to go with it when it recommends a trial of the “ newer 
processes of manufacture for which important claims have been made on the 
score of greater efficacy and lower cost ” and instances the Eynsham desic¬ 
cation system as appearing promising. It cannot be said that the beet sugar 
world overseas, which is after all the most experienced section, views this 
system as having reached the promising stage. It has imdoubted possibilities, 
but the fxmdamental idea of the scheme is not new and has been experimented 
with in other beet fields many a year ago. The British beet sugar factories 
are probably acting in their best interests in sticking to tried and assured 
methods of manufacture. 

Unfortunately they give us no chance of judging whether their present 
methods are being carried out in the most efficient manner, and this is probably 
a main factor in creating doubt and scepticism in financial circles. On the 
Continent it has long been the custom for the factories to publish results of 
the chemical control applied, especially including the figures for the coal 
consumption per 100 tons of beets treated. The cost figures for the produc¬ 
tion of sugar are on record in France for a good number of years past, and a 
comparison between these figures and those of otir factories would certainly 
be of interest now that the pre limina ry stage is past. 

Queensland loses a Noted Sugar Protagonist. 

One learns with regret of the death in July of Mr. G. H. Pbitohar]> 
of Brisb^e, for many years Secretary of the Australian Sugar Producers* 
Association, following on some months of ill-health during which he stuck 
unfailingly to his work of championing the interests of the Queensland sugar 
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industry. Bom in 1861, and therefore in his seventieth year when he died» 
he was originally engaged in the banking profession and in this capacity 
served for over thirty years with the Queensland National Bank, rising to the 
status of Secretary. He resigned from the Bank at the time of the Kanaka 
controversy, and as President of the Townsville Chamber of Commerce he was 
largely instrumental in foimding the Australian Sugar Producers’ Association. 
Thereafter till his death he was continually engaged in promoting the 
welfare of that industry, and in defending the employers’ interests in the 
political sphere and in the matter of industrial awards and regulations. Twice 
he has visited London, first in 1916 when he represented Australia at a 
conference called by the newly formed British Empire Producers’ Organi¬ 
zation that led to the institution of Empire sugar preference; and again in 
1929 when he came to urge the granting of an increase in this preference. He 
proved of considerable assistance to the B.E.P.O. but his hop>es last year were 
dashed by the incidence of a Labour Free Trade Government coming into 
ofiSce, and he had to return to Australia without achieving any immediate 
results. Unfortunately the trip also proved disappointing from the aspect of 
his health and a decline set in which ended in his death. Mr. Pbitchabd 
had a wide circle of friends and his loss will be felt by all who came into 
close contact with him, whether in business, politics, or in sport of which 
he w*as no mean exponent in his younger days. The Queensland sugar 
industry will be distinctly the poorer for his loss, especially at this juncture 
when the other States of the (\>mmonwealth are inclined to challenge the 
fiscal methods of ujiholding that industry. 

Why continue Research Work? 

We print elsewhere some details of the results obtained and obtainable 
from research on the plantation side of the sugar industry. In such widely 
differing countries as C\iba and India work is being energetically carried on. 
And it strikes one at first sight to be rather strange, in the present world 
crisis of over-production and stringency on the plantations, that this should 
be the case. For it all tends to the production of more sugar still. Fighting 
cane diseases, introducing disease resistant varieties with greater yields and 
purer juice, the improvement of the soil and more economical agricultural 
methods, calling in irrigation on dry lands, and draining low and water-logged 
areas were never more actively strained after than at present. And it is an 
interesting exercise to try and suggest reasoiis for this apparent anomaly. 
It would almost seem that the world crisis had not penetrated to the scientific 
mind. And, iindovibtedly, there is this to be said for this point of view, that 
it may be largely a matter of inertia. Large foimdations of research are not 
at present affected financially : the statffs are there and the work goes on— 
on the lines so deeply implanted on their minds by practical men in the recent 
years of shortage : the machine has been carefully fashioned and it is now only 
after years of working that it is functioning properly. And perhaps there is 
also a tremor of doubt, which causes the scientific worker to try and justify 
his existence, which is threatened. 

But on many plantations this is not the case. Research and even good 
cultivation are in disfavour because they cost money; there is a feeling o 
fatalism which paralyses effort, and a determination not to spend a penny 
that can be avoided ; and this attitude is perfectly sound. But it is not sound 
as regards the scientific departments, where there is not the same immediate 
stringency; and history does not support any attitude of laissez-faire in 
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research. Cases will occur to every mind» but the outstanding ones are to be 
sought in the history of Java when nearly ruined by the sereh disease, Hawaii 
by the leaf hopper and the West Indies by the rind fungus complex—all of 
them to emerge into comparatively smooth waters with the aid of increased 
work in research. And there is one good reason which we can offer for a 
similar increase and continuation of research, in the present unprecedented 
world crisis in the sugar industry, from the work done on the plantation, 
through the mill, to marketing the produce. It is essential that the costs of 
production of sugar should be lessened, and that principally in the raising of 
the canes on the plantations, which is the most important item of expenditure 
and, admittedly, the most backward. And this can be best attained by 
decreasing the area under cultivation and consequently the labour bill. The 
aim of research everywhere should be to produce the same amount of sugar on a 
smaller area. The thorough rationalizing of the industry will see to it that 
the total production of sugar is not greater than the market requires. This is 
of course not a new idea, and has been for years paat insisted upon in 
countries such as Queensland,' where labour is expensive. But it is one 
that must be acted upon, if the tropical sugar industry is to remain healthy ; 
and no alarm need be felt at the results which are accumulating from the 
research which has been going on for many years and now bears signs of 
being brought to fruition. In the coming struggle plantations and factories 
which have not availed themselves of it and are inefficiently managed will 
inevitably be wiped out. 


The Queensland Sugar Industry. 

Since we referred in our August issue to the flare-up that has occiured 
in industrial and political circles in Australia over the pending renewal of tlie 
sugar embargo, further information has come to hand. A Times message 
from Melbourne states that the Federal (government has appointed a Com¬ 
mittee representing all interests, including the consumers, to investigate the 
whole naatter and to ascertain whether there is sufficient justification for the 
Australian consumer to continue paying £36. 10s. per ton for his sugar. 

Mr. ScuLLiN, the new Premier, has seen representatives of the Queensland 
interests and heard their case ; he has also heard the opposition case, which is 
brought by the Housewives’ Association, by fruit-growers’ organizations, and 
by the confectionery manufacturing interests. Despite the claims of the 
Queensland Government and the sugar industry, certain critics claimed that 
the industry was conducted ^satisfactorily, that land values were inflated, 
that the industry was uneconomic, and even that control was rapidly passing 
from the British race. What with the contradictory nature of the representa¬ 
tions, it is not surprising if Mr. Scullin, absorbed in more general problems 
of Australian economics, should elect to get expert advice from a Committee. 

The terms of reference, we are told, will probably include the following 
subjects ; Efficiency in field and factory, land values, costs of production and 
distribution, feasible economies, effect of sugar prices on manufacturixig in¬ 
dustries, alien penetration, overproduction of sugar, and the use of sugar by¬ 
products. This is a fairly comprehensive list, and we imagine will not be 
properly investigated in a few weeks. 

According to our Brisbane sugar contemporary, the occasion of applying 
for the renewal of the sugar embargo, which is only another name for a pro- 
tective duty, was the signal for the opposition to ** blaze away in press and in 
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Pariiamant with a vigour and abandon such as is seldom evoked by even the 
most serious of national dangers. Facts were ignored or misrepresented, 
history was brushed aside, and the short-sighted seldshness of ill-informed 
masses was exploited as though the whole social and financial well-being of 
the Commonwealth depended upon securing the sale of refined sugar at a price 
regulated by the cost of raw sugar in countries overseas—countries where, 
even with all the advantages of coloured labour, the producers are at their 
wits’ end to escape utter insolvency.” Apparently England, we may observe 
parenthetically, is not the only country where ill-informed masses ” are 
exploited in favour of cheap imports such as threaten to ruin the home pro¬ 
ducer’s business. 

Whatever the real cost to the Australian consumer this protection of its 
sugar industry may be—and the figures loosely given by the opposition are 
obviously political exaggerations—^the pros and cons appear to boil down to 
this ; With the embargo there is an active indigenous industry which helps to 
people the semi-tropical areas of north-east Australia, and consumes a good 
deal of the produce and the manufactures of the temperate southern States, 
as well as bringing two millions sterling into the country from sugar sold 
over-seas; without the embargo the sugar industry would cease to exist, in 
which event some four or five millions would have to be sent out of the country 
for the purchase of sugar from countries with which Australia has but little 
reciprocal trade. We fancy that Mr. Scullin with his known protectionist 
predilections will do anything but wreck his country’s sugar industry. 

Trading Difficulties. 

In the Times Trade Supplement a discussion during the summer as to the 
causes occasioning lost orders on the part of British industrialists drew from a 
British correspondent in Brazil some cogent reasons why in that country our 
manufacturers labour imder very appreciable diMculties in competing with 
other nations for the goods Brazil needs. 

According to him, it is not due to faulty salesmanship, nor to tarifis which 
are common to all, nor to favdty designs (though it is averred that the British 
manufacturer is inclined to overdo strength of material and finish, offering a 
machine that will more than outlast its time as technically useful). It is the 
high price which all writers on the subject seem to agree is the main cause of 
Great Britain losing orders, especially to Continental firms. With over 
40 years’ experience of selling British machinery in Brazil, this correspondent 
finds it increasingly difficult to compete in some lines in which formerly Great 
Britain took the best part of the orders. Prices have gone against her ; as an 
instance the case is quoted of bogie cane wagons of 10 tons capacity, the price 
of which, c.i.f., was, English £312, and German, £100. 5s. The fault lies in the 
higher standard of living that has been laid down for the British'workman at 
home since the War; he has tended to work for fewer hours while claiming 
more money, whereas his continental rival has been content to work since 
the war increased hours for less wages. One consequence has been that the 
British employer, unable to get the orders, has developed a trade stagnation 
that has been a bar to the obtaining of fresh capital for the introduction of 
improved machinery and methods. It is argued that the only way to regain 
lost markets is by lowering wages till goods can be produced at competitive 
prices and trade revives in consequence. With trade revival and a return of 
prosperity a higher standard of living for the workman will once more become 
practicable. But will the British workman^ we wonder, ever see it from this 
point of view ? 


501 



Ootobbr] The Internatiimiil Sugar Journal. 

Another point raised is that of extended credits. Some of the com¬ 
petitors have apparently strong financial help. One of them on “ discovering 
Brazil ” two or three years ago attempted to get a firm footing by offering very 
extended credits for machinery, up to seven years for final payments. This 
started a veritable orgy of extended credits which has lasted till now and been 
followed by other competitors, and many important orders have been placed 
for machinery on that basis—^in many cases without substantial guarantees 
as to payment. In many such cases our manufacturers are the better for not 
having taken the orders. Nevertheless, the Times correspondent concludes, 
there is plenty of good business in the machinery line to be had in Brazil 
on two and three years’ terms with well-spread-out easy payments, but it is 
a financier’s business. 

The Russian Enigma. 

As mentioned in our last issue, Russia is officially credited with a crop for 
the current campaign of over two million tons of sugar. Doubts are 
naturally expressed as to whether she can turn out anything like that amount; 
but it is increasingly clear that the Soviet authorities are straining every nerve 
to accomplish the feat as a part of their grandiose Five-year Food Plan, a 
scheme of agricultural expansion which if it be realized will apparently bring 
Russia once more to the front as an exporter of food products. These en¬ 
deavours are, in the absence of independent confirmation, a bit of a mystery 
to the outside world. In a recent number of the Journal des Fabricanta de 
Sucre the gist of an interview with a German engineer lately returned from 
Moscow throws an interesting light on the ruthless determination of the 
Soviets to achieve their plans. According to him, the Soviets are making one 
of the most extraordinary efforts as regards agriculture ever seen in history, in 
particular in respect to the beet sugar industry. I'he Sakharotrust (Sugar 
Union) has developed unprecedented activity and has under its direct control 
and management 240,000 hectares attached to the sugar factories and 
800,000 cultivated by the peasants. Thus for 1930 there seems little doubt 
that over one million hectares have been sown to beets ; whether the enormous 
quantities of roots will all be harvested remains to be seen. 

The same informant states that the improved Oxford Process of Desic¬ 
cation is being adopted on a large scale and that drying plants are to be 
annexed to most existing sugar factories as well as to all new ones being built. 
Further, it appears that the manufacture of glucose from maize is to be added 
to some of the beet sugar factories as a trial, with a view to prolonging the 
campaign. The new factories are stated to have given satisfaction during 
the last campaign; in the old establishments much modernization is being 
undertaken. ^ We are also told that a fine modem laboratory is being built 
at the sugar technological institute at Kiev. But apparently all this 
super-organization is being created for the benefit of the nation at the expense 
of the individual. The latter is only a pawn in the game and every one is 
stated to be suffering from privations of one sort or another. 

That these privations and the general disregard of the rights of the private 
citizen must result in creating an tinwilling body of workers is apparently 
already the experience of the Soviet authorities, for information to hand in this 
country suggests that the current year of the Five-year Food Plan hfi.a failed 
to come up to expectations. This year was to have ended on September SOtb 
last, but now it has been found necessary to defer the start of the third year 
till January 1st next in order to provide breathing space for creating more 
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favourable facts or figures wherewith to justify the Five-year Plan. This 
change of dates threatens, however, to make confusion worse confounded for 
the economists and technical specialists who have to prepare the budgets. The 
official explanation for the delay is declared to be a discovered ** plot ” on the 
“ food front to evoke mass discontent. How far this plot actually existed 
may never be known, but the indications all point to the probability that 
however efficient are the organization plans of the Soviet authorities, these 
ignore the psychological effect on the peasantry, and the latter will remain 
eine die imwiUing instruments of Moscow's grandiose schemes. For this 
reason the divergence between estimate and accomplishment in the beet 
sugar industry of Russia is liable to loom large for some time to come. Another 
adverse factor is the increasing absence of trained men with full qtialifications 
for their task. Their number is already insignificant and is decreasing, partly 
through emigration and partly owing to death, while their replacement is a 
matter of difficulty owing to a lack of suitable educational facilities. 

A Promising Invention. 

In these days of pronounced depression in the sugar industry, the lot of 
the designer who wishes to introduce into sugar factory practice what may 
be, in the event, an intrinsically meritorious invention is necessarily a hard one. 
The factory owner has no money to spare on experiments, and the inventor 
who believes in the merit of his conception must needs try it out, on a factory 
scale, at his own expense before the industry will accept it as a commercial 
proposition in which to embark without imdue risk. The growing paucity 
of late years in respect to new patents relating to sugar manufacture is an 
indication more of the above conditions than, we should say, of barrenness in 
the matter of fresh ideas. The establishment of new ideas is never easy in the 
face of vested interests nor, we should add, in that of the ingrained conser¬ 
vatism which is too frequently a feature of a cosmopolitan industry; in days 
of financial stringency such as the present, success is doubly difficult. 

Having regard then to the above premises, we offer no apology in making 
some reference here to a BritLsh invention which after some difficult years of 
trial in various sugar territories has just passed the test of perhaps the most 
impartial and judicial body in the sugar industry, the experts of the Java 
Proefstation. This is the Maxwell Patent Crusher-Shredder, the invention 
of Dr. Feancis Maxwell whose family have been closely associated with the 
sugar industry, chiefly in Java, for more than half a century. Its essential 
features have been described in our images in various issues of the last few years 
and need not be repeated here.^ A demonstration machine was operated in 
Java as far back as 1924, and then these shredders were introduced into Cuba, 
Zululand, Egypt, India, and again into Java. In every one of these countries 
the inventor superintended the initial working of the shredder and at the same 
time accumulated first-hand knowledge which doubtless enabled any weak 
points in the design and operation to be eliminated. Since its inception, this 
apparatus, as is all too frequently the case with inventions which are revolu¬ 
tionary in character, has been subjected to much criticism; doubts were 
expressed as to the teeth lasting, as to economy of operation, or as to any 
gain in extraction being assured. The presence of this invention in as many 
as five sugar factories in Java has however enabled the Proefstation authorities 
(on their own initiative as we understand) to investigate its claims and record 
the results achieved in the course of an ordinary crop operation. Their 
eoiicluBions are given in the latest annual report (of 1929) juat issned by the 
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Proefstation, a translation of which will be found on another page of this issue. 
The verdict is undoubtedly favourable to Dr. Maicweix^ and we think he 
is not wrong in claiming that this sets the hall-mark of efficiency on this 
invention of his, since the Proefstation authorities are nothing if not critical 
of new contrivances. 


An Analytical Note on the Sugar Crisis and 
its Solution. 

Br 0 3 . ROBERTSON. B.So., M.A , Pta.D.i 

At this stage in the discussion of the sugar crisis and the way out it may 
not lack utility briefly to pass in review some of the fundamental features of 
the situation, particularly with the object, in the first place, of clearing the 
ground, and, secondly, of concentrating attention on certain points that at 
times seem in danger of not receiving due prominence. 

While the special conditions of x>ost-war years have made the present 
depression, both in the sugar trade and in trade in general, abnormally severe, 
the fundamental problem remains that of cyclical movement of prices and 
profits. Normally, as is shown by a study of the diagrams prepared by 
Camp, Hodge, and other sugar statisticians to illustrate the course of trade 
conditions during the past 70 or 80 years, the full cycle of boom and slump in 
the sugar trade has occupied a x)eriod of seven to eleven years, gluts and low 
prices alternating with deficiency and high prices within this period. Though 
at the present time, for instance, we happen to be suffering from both a 
general business depression and a depression on the sugar market, compara¬ 
tive study shows that the sugar trade cycle is distinct from the general trade 
cycle. 

It is true, of course, that there are certain similarities between the two 
sets of phenomena, such as the over-production that results when the inflow 
of floating capital in times of rising prices becomes effective. It is also true 
that the general trade cycle exerts an influence on particular trade cycles such 
as that in sugar, ]ierhaps, indeed, more notably so in this case than in that of 
other agricultural commodities, owing to the highly speculative nature of the 
trade, which renders it esxiecially sensitive to the psychological factor and also 
brings it into more intimate relation with movements in other markets. The 
sugar trade is doubtless to some extent ekffected, too, by the general fall in 
coMnodity prices and by the lag of retail prices in a time of falling wholesale 
prices, phenomena which tend, as Pbzksen Geebliqs has recently pointed 
out, to hold back the normal reaction of consumption to low prices. The 
relationships between the general business cycle and the cycle in a particular 
commodity, such as sugar, form, indeed, a line of economic research in which a 
great deal of work has still to be done. The point we wish to emphasise here 
is that the sugar trade depression is fundamentally distinct from the general 
depression. 

Nor do such recurrent depressions have their origin in climatic factors, for 
c^tic fluctuations bringing about unusually large or smaU crops generally 
anect only mdmdual producing regions, though the climatic factor did play a 
secondary part in bringing about the peak production of 1926-26. It is only 
rarely that unusual abundance throt^ this cause is found throughout the 
sugar-producing countries of the wor ld, more rarely, even, that in the case of 

1 Sometime Leetorer on the Econom^lci and Statistics of the Sugar Trade at the 
City of liondoa OoUege. 
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other commodities^ in view of the peculiar circmnstance that the commodity is 
produced from two such diverse crops as cane and beet. Similar consideie** 
tions apply to the effect of pests and diseases. The sugar trade cycle being 
thus primarily due neither to gmeral business changes nor to or 

other natural phenomena, the catises must lie in business conditions within the 
industry itself and the problem of their removal be susceptible of approach by 
improvement in the organization of the industry. 

Study of the movement of sugar production over a long period of years 
shows that it does not consist of a series of ups and downs but has been 
marked by a succession of sharp upward steps, separated by periods during 
which production has remained more or less stationary. For the last few 
years we have been on one of these “ plateaus,” following on the steep climb 
of production after the War. Thanks to the normal steady increase in world 
consumption of sugar, the trend line of production, which must of course, over 
a period of years, coincide with that of consumption, is steadily upward. The 
trade cycle in sugar, as in other agricultmal commodities, is a cycle not of 
production but of prices, the periods of low prices coincidmg roughly with the 
plateaus ” of the production line and those of high prices with the steep 
slopes. The price fluctuations are mainly due to variations in the rate of 
increase of production, the price falling after a marked upward step in the 
curN’-e of production. 

The curve of consumption fluctuates comparatively little, the elasticity of 
demand for sugar being small. Schui^tz has demonstrated that a one per cent, 
increase or decrease in the New York price decreases or increases world con¬ 
sumption in the same year by only 0*6 per cent. Such fluctuations as there are 
in consumption are exaggerated statistically, too, since in years when 
“ apparent ” consumption is high much of the sugar merely goes to form 
invisible stocks, while in yeais of relatively small “ apparent ” consumption 
invisible supplies may be being drawn upon, so that the fluctuations in “ actual ” 
consumption are even more restricted that those shown by a eurve of 
apparent ” consumption. Only by taking a moving average cem the 
influence of these stocks be eliminated. It is, thus, the course of production 
and not that of consumption that has the most vital bearing on the problem. 

There is no need here to enter into details illustrating the course of the 
price cycle in recent years. It is important, however, to indicate why the 
periods of low prices are represented on the production curve by “ plateaus ” 
rather than by corresponding depressions, as this sheds light on one of the 
chief difflculties of the production problem. The relatively small downward 
elasticity of sugar production is a featiire in common with other agricultural 
products; the sugar producer does not, like the manufacture of non-agri- 
cultural products, partly meet a period of low prices by closing down part 
of his plant. Some of the causes of this downward inelasticity of sugar pro¬ 
duction apply more especially to cane, others more especially to beet. 

In the first pleice, there is the reluctance to abandon capital investments, 
which are especially great in the case of cane; the land must be cleared and 
drained, brought into good tilth, and provided with transport facilities, to say 
nothing of the expense of erecting an up-to-date factory. (2) There is the 
difficulty of abandoning cultivation, generally especially marked in the case of 
<sane, owing to the economies of ratoonage and the absmoe in many cane- 
^wing countries of alternative crops, though the latter difficulty is pxeeent 
in some degree in beet agricult\ire, too, owing to the practical difficulty of 
finding another root crop to take the place of sugar-beet in the rotation in 
xnany European coirntries. As for cane, it has been estimated that in Cuba, 


505 



OcTom] The InternaCioiiftt Sager Jearnal* [1980. 

for instance, there is only a 16 per cent, falling off in production in a year, 
supposing no new canes are planted. (3) The self-sufficiency of many growers, 
especially of beet, enables them to carry on even though the prices of beet are 
unprofitable, the peasant holding being predominantly run on a subsistence 
basis rather than with constant regard to the outside markets. (4) The value 
of the by-products, particularly in the case of beet, may enable the grower to 
continue sending his product to the factory at a loss during periods of low 
sugar prices. (6) In some areas, even if attempts are made to restrict the 
producing areas, unusually favoiu'able climatic conditions may nullify the 
effect. (6) It takes some time for measures of restriction to have effect, 
especially in the case of cane, the plan of operations on an estate often having 
to be worked out two years ahead, and producers are tempted to rely on the 
normal upward trend of consumption bringing higher prices. (7) The 
influence of tariffs, subsidies, and other protective measures is very strong, 
enabling growers, especially of beet, to resist the economic pressure to cut 
down area under the crop. (8) There is, too, a certain conservative inertia 
that is especially strong among agricultural producers and helps to prevent 
migration of personnel and capital to other industries even during prolonged 
periods of depression. 

So much for the downward inelasticity of production that makes rapid 
adjustment to falling prices difficult. It has been emphasized above that it is 
the sharp upward movements of production that are chiefly responsible for the 
recurrent disharmonies between supply and demand in the sugar trade. In 
the case of this commodity, with its peculiar division into two branches with 
very diverse conditions of production, resulting, however, in the production 
of the same commodity, a further step in the analysis, and a most import^ant 
one from the point of view of international negotiations, is to find whether 
any one of these branches has the greater responsibility for this tendency of 
production recurrently to outrun consumption. 

The organization of cane sugar production, like that of most other 
tropical agricultural commodities, is still, though to a decreasing extent, 
largely of the “ plantation ” type, that is, of a highly capitalistic nature, in 
the sense that it is carried on on a comparatively large scale for export by 
means of largo investments from the temperate zone. The total investment in 
cane sugar production has been estima^ at about 1J billion pounds. It is 
partly in consequence of this characteristic of organization that cane sugar 
production shows a much higher degree of upward elasticity than that of 
beet sugar, its much greater response to the stimulus of rising prices being due 
primarily to the greater amount of capital at the dispasal of the producers. 
There is no need here to enter into details of the immense upward movement of 
production in Cuba and Java with the stimulus of high prices after the War. 
Suffice it to recall that the amoimt of American capital alone that had flowed 
into the cane sugar production in Cuba by 1926 was 760 million dollars. 
Contrast the conditions of beet-growing, carried on predominently, and to a 
still greater extent since the post-war agrarian revolution in Europe, on 
medium and small holdings, by peasants with little or no capital resources. 
The beet crop, too, is grown as part of a rotation in a much more complex 
agricultural system that does not allow of such highly specialized intensifl- 
cation on one crop in response to temporarily favourable market conditions^ 
Thirdly, the greater upward elasticity of cane production is due to the relative 
ease with which h^her yields per unit area can be obtained, there being much 
^preater scope for improvement by breeding higher-yielding varieties and by 
improved cultural methods in the case of cane than with beet, which has 
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already been brought to a comparatively high level of development. The 
achievement of Java in this direction need not be emphasised here. Finally, 
not only is there much greater room for increasing cane sugar production by 
more intensive methods, but there is also no lack of areas in which cane pro¬ 
duction can be greatly expanded by extensive methods, while good potential 
beet lands are by no means plentiful. The statistics of the post-war period 
show with what rapidity cane sugar production can increase, with the stimulus 
of high prices, possessed as it is of these comparatively great potentialities. 
The high prices of 1917-21 encouraged much investment of capital in Cuba, 
Java, Santo Domingo, Brazil, and other tropical sugar producing lands, and 
these investments came into full effect by 1925-26. In that year cane sugar 
production was 73 per cent, above the average of the pre-war quinquennium, 
while beet sugar production had risen only 4 per cent., the rate of expansion in 
the former being exceeded only by cacao. It is clearly, then, with cane that 
the greater responsibility rests for the tendency of sugar production to outrun 
consumption, and it is the comparatively great latent potentialities of future 
expansion in cane sugar production as against beet sugar that make inter¬ 
national agreement among the principal cane sugar producers not merely an 
important question of the moment but a vital necessity for preventing the 
recurrence of similar crises in the future. 

There is a tendency in some quarters to rely somewhat compleicently on 
the general upward movement of world consumption to absorb the surplus, 
and, especially as the prospects of this process reaching completion in the 
near future become more hopeful, to allow efforts towards stabilization to 
relapse. This attitude has two serious drawbacks : in the first place, though 
in the long run consumption undoubtedly does catch up with the accumu¬ 
lated stocks, in the short run (which is itself proving rather a long run on this 
occasion) the producers, as there is hardly need to point out, have a very heA 
time ; secondly, there is the still more imx)ortant consideration that the same 
problem will undoubtedly recur more or less regularly in the future, as we see 
from a study of the past course of events, imless a rational organization within 
the industry to check the recurrent tendency to over-production is attained. 
Only by international agreement on this question, particularly, as we have seen, 
among the cane sugar producers, can something be done to lessen the range of 
fluctuations in prices and profits. Apart from other disadvantages of per¬ 
sistent extreme fluctuations of this nature, the fact that the periods of low 
prices are rarely entirely compsenated for by proportionately high prices 
in the intermediate years makes an attitude of laisaez faire an unsatisfactory 
one. If, as recently suggested by Dr. Prinsbn Gebbligs, the siuplus is now a 
small one, and grounds for optimism as to the position in the near future be¬ 
come stronger, the present seems an opportune time for sounding a warning 
against a return to such an attitude. 

The sugar trade cycle, like the general cycle in world trade, is primarily 
due not to the inevitable workings of nature but to the weakness of the econo¬ 
mic structure, to the imperfections of human organization. If the will to 
international co-operation among sugar producers exists, steps can be taken to 
remove some, at least, of these imperfections. The comparatively great 
potentialities of upward movement in production in response to rising prices 
that are possessed by cane make it particularly vital that, if recurrent dis¬ 
harmonies between supply and demand are to be mitigated, such co-operati<»i 
should exist among the le^ng cane sugar producers. 
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It seems only the other day that we said good-bye to Sir Fbancis Watts, 
on the eve of his departiire for his home in Trinidad, after an absence of over 
a year during which he visited Mauritius to carry out an Imperial Government 
inquiry. He was obviously tired out and, being in his seventy-first year, he 
was feeling that the time had come to retire from his remaining activities. 
Unfortunately he climg too long to harness, as it turns out, and he reached 
Trinidad only to take to a sick bed and pass away on September 24th. His 
end was not altogether unexpected, but nevertheless came as a shock to his 
numerous friends who had hoped that rest and retirement would enable him 
to prolong the autumn of his life. 

Sir Francis, who was bom in 1869, came from the West of England, and 
his technological training was undertaken at what is now Birmingham Uni¬ 
versity. Practically the whole of his life was devoted to tropical agriculture ; 
but he started his career as an analytical chemist, securing a Government 

appointment in Antigua in 
1889. Subsequently he held 
the Government posts of 
Analytical and Agricultural 
Chemist for Jamaica, and 
then for the Leeward Islands. 
Ill 1906 Mr. Watts (as he 
then was) was appointed to 
succeed Sir Daniel Morris 
as Imperial Commissioner 
of Agriculture for the West 
Indies, a post in which he 
was responsible for some val¬ 
uable reports and papers. 
He was created a K.C.M.( I. 
in 1917 and in 1921 was 
made first Principal of the 
new Imperial College of Trop¬ 
ical Agriculture in Trinidad. 
Here he remained till he 
retired in 1924. Since then 
he has travelled through the 
sugar districts of South 
Africa, and has visited 
Mauritius to report officially 
on the sugar industry there. 
This report was published 
only last Spring and the 
labour involved in its preparation proved in the event rather too severe a 
tax on Sir Francis Watts’ strength, and thus must have helped to hasten 
his demise. But he had a strong sense of duty and gave himself cheerfully 
and imstintedly to furthering the interests of the industry with which he had 
been associated all his life. Sir Francis was a man of genial and courteous 
^mperament, and in spite of his long association with Government 
institutions there was little to suggest the official about him. He made mcuiy 
friends, who will regret that he did not live to see the outcome of his 
endeavours for the West Indies and Mauritius, but passed away just when 
the horizon seemed to show signs of clearing and interesting possibilities 
loomed larger. 



Sib Francis Watts, K.C.M.G. 

lIMiuto by KUtott * 
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The International Society of Sugar Cane 
Technologists. 

Some Recent Activities. ^ 

Plans for Porto Rico Congress, —^According to advices received from 
Manuel A. del Valle, Local Secretary, the Sugar Technologists’ Association 
of Porto Rico has held an enthusiastic meeting at Fajardo, attended by about 
seventy delegates, to make preparations' for the Fourth Congress of the 
International Society. A re-organization was effected and new officers have 
been elected. Mr. Jaime Annexy, manager of Central Eureka, was chosen 
President, Mr. Jeronimo Fonalleda, President of Central Juanita, was 
made Treasurer, and Mr. Felix R. Hilbba, who is the Secretary of the Sugar 
Producers* Association of Porto Rico, was elec^ted Secretary of the Association. 
Shortly after this meeting a deputation of the Association waited on the 
Governor of Porto Rico, Theodore Roosevelt. The Governor manifested 
a keen and sympathetic interest in the plans for the Congress and promised 
the active support of the Government of Porto Rico. 

The date of the Congress has been tentatively fixed for the last week in 
February or the first week in March, 1932. At that time the grinding season 
will be in full swing, the climatic conditions will be most favourable, and the 
visitors will be able to see more of the sugar industry, in both field and factory, 
than at any other season of the year. The Conference itself will be followed 
by excursions to sugar plantations and other points of interest. Some further 
special features are plamied which will add to the interest and value of the 
trip to Porto Rico, especially for foreign visitors and guests. A more detailed 
programme will be published later. 

Proceedings of Java Congress. —The offices of the General Chairman and 
General Secretary have received a number of requests from members of the 
Society for copies of these Proceedings. The Constitution provides that 
members who have paid their dues for any particular Congress are entitled 
to a copy of the Proceedings of that Congress. The entire supply of the 
Proceedings of the Java Congress has been retained in Java, and the General 
Chairman has requested the Local Secretary for the Java Congress, Dr. 
V. J. Koningsberger, Proefstation, Posoeroean, Java, to send copies of the 
Proceedings to all those w’ho paid their dues for that Congress. Members of 
the Society who are in this class and have not received their copy of the 
Proceedings are urged to write individually to Dr. Koningsberger and claim 
it; non-members may obtain the Proceedings from Het Algemeen Syndikaat 
van Suikerfabrikanten, Soerabaja, Java, upon prepayment of Guilders 
12.60 (Five dollars U.S, gold). 

Regional Sectioyis. —Since the last newsletter was publislied in May, 
the Hawaiian Section has been organized by H. P. Agee, the Dominican 
Section by R. Cieerri, and the Indian Section by T. S. Venkatraman. 
The Vice-chairman for Indo-China, P. Vieillard, has asked to be relieved of 
his duties, because he has been called back to France m connexion with the 
Colonial Exposition in Paris. Mr. Vieillard has been requested to appoint 
an acting vice-chairman who will carry on the work during his absence. 

Work of Committees, —It is gratifying to report that the Chairmen of most 
of the Standing and Special Committees, in co-operation with the members 
of their committees, are now actively at work in assembling information in 
their special fields, to be placed before the Society at the ne^tt Congress. This 
unselfish attitude of men who have heavy demands on their time and energies 
in the discharge of the ir regular duties is most deeply appreciated. Their 
1 A newBletter prepared by the Secretary of the Society. 
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example will undoubtedly be followed by the few who have not yet been 
able to get their committees organized. 

Oswald Schreiner (U.S.A.), Chairman of the Committee on Soils, has 
added the following members to his Committee ; W. E. Cross (Argentine) ; 
M. Calmon DU Pin e Almeida (Brazil); J. A. Farts (Cuba); the Director of 
the Ministry of Agriculture (Egypt); K. Oshima (Japan) ; H. F. Clarke 
(Fiji) ; W. H. Harrison (India); J. Th. White (Java); F. A. Lopez- 
DoMiN(nTEz (Peru) ; H. Atherton Lee (Philippines) ; R. Fernanj)Ez 
Carcta (Porto Rico); Augusto Chotin (Dominican Reiniblic); Frederick 
Hardy (British West Indies). The Committee “ is attempting to collect 
references for all soil and fertilizer work done in the ])rineipal sugar cane 
regions of the world, wdth a view to pre])aring a bibliography on the subject.” 
Ralph B. Deemer is in charge of this project, and considerable progress has 
already been made. A comprehensive programme has also been worked out 
to secure, as far as practicable, uniformity in the classification of soils. 

C. E. Pemberton (Hawaii), Chairman of the Committee on Insect Pests, 
has asked to serve on his committee : J. G. Myers (British West Indies), 
U. C. Loftin (Cuba), and R. H. Van Zwaluwenburo (Hawaii). His coin- 
mittee expects to take up discussions on “the status to date of the ))rincipal 
insect jiests of sugar cane in eacli region represented, with special reference to 
the parasites of such pests, both native and introduced ; artificial distribution 
of parasites of cane insects from fiehl to field where needed ; mechanical 
methotls of insect control; relation of diseases of cane insects to their control 
on ])lantations and the artificial utilization of such diseases in ])lantation 
])ractice ,* quarantine methods against insect pests.” F^ipers on special 
subjects have also been promised by several members. 

(}. N. Wolcott (U.S.A.), member of the Committee on Insect Pests, is 
writing a book on the entomology of tropical countries. T. E. Hollow^ay 
(U.S.A.), who has kindly supplied this news item states that the chajiter on 
sugar cane insects is particularly intere.sting and valuable, giving much 
information which is not available elsewhere. 

Tlie attention of the chairmen of committees is called to the necessity of 
having their rej)orts ready in about a year from now so that manus(;ripts may 
reach the Local Secretary in Porto Rico in time to enable him to have reprints 
prepared for distribution among the delegates at the o]3oning of the Congress. 

Collections of Cane Varieties.—Tins project has been advanced materially 
but the point has not yet been reached where a imblic armouncement can bo 
made. 

Re-estahlishrnent of Internatioiial Commission for Uniform Methods of 
Sugar Analysis. —F. J. Bates (U.S.A.), has reported decided progress in his 
negotiations for the purpose of re-convening the International Commission. 
Wlien the time comes to make specific arrangements, he will notify all those 
interested in this project. 

Symposium on Crystallization. —At the Soerabaja Congress it was 
suggested by P. Honio (Java) that the programme of the next Congress 
include a symposium on crystallization, both from the theoretical and 
practical standpoint. Dr. Honio has been appointed a committee of one to 
arrange for such a discussion to occupy not more than a half-day session, and 
to invite speakers. 

Sugar Abstracts. —A supply of copies of the Open Letter about the 
abstract periodical sponsored by the Society have been sent to each Vice- 
Chairman with the request to distribute them and to urge authors in his 
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territory to send in abstracts of all technical papers [)ubli8hed by them since 
the beginning of this year. Nine of the Vice-Chairmen have so far been heard 
from and they have j)romised to co-operate, either j)ersonally or through a 
committee appointed by them. Circular letters with copies of the Open Letter 
liavealso been forwarded to all sugar journals and similar publications all over 
the world, likewise to agricultural dej)artments, ex])eriment stations, technolo¬ 
gists’ associations, and individuals interested in sugar technology. Some 
joiunals have already given publicity to the Open Letter, and others have 
promised to do so. Several of the institutions addressed have agreed to send 
in abstracts, and the Research Institute for the Czecho-Slovakian Sugar 
Industry, in a fine s])irit of co-operation, has already submitted abstracts of all 
articles published by the staff in 1930. It is sincerely hoped that all others will 
soon fall in lino so that this undertaking, V>ased entirely on the goodwill of 
individuals and expected to prove of the greatest mutual benefit in the 
international field, may be })ro])erly launched. If any journals should wish to 
reprint any part of “ Sugar Abstracts,” the Society will be glad to co-oporato 
in every jiossible way. 


Some Remarks and Statistics on the Milling Plant 
of Sugar Factories in Mauritius. 

By P. NORTH COOMBBS 

At the present date there are 42 factories in operation in Mauritius, 
wliich turn out a total of about 240,000 tons of sugar yearly, or an average of 
5714 tons ]>er factory. The milling plant generally consists of a cane-cutter 
(revolving knives) and three mills ; the best o(|uip])ed factories have a crusher 
and fourth mill in addition. The machinery is chiefly of British make, but 
with the exception of about a dozen factories the plant is old and lacks that 
homogeneity which characterizes modern sugar-houses. 

The w'ork })erforme<l by the mills taken as a whole is tlecidedly good, but 
there is room for mijirovemeut in many of the units. The mills’ extraction of 
our best factories ranges between 95-0 and 95*7 per cent., w^ith a dilution ]3er 
cent, normal juico varying between 20 and 20 per cent., and about 12-5 per 
cent, fibre in cane. Only 10 factories attain this standard ; the 32 others show 
extractions between 92 and 94-9 jior cent. The average of the 42 Mauritian 
factories was 94*1 per cent, mills’ extraction in 1929, as coinjiared with Java’s 
average of 94*4 per cent, and Hawaii’s 97*1 per cent. Our milling plant has to 
be remodelled if we are to get nearer to Hawaii’s results. In Java with their 
very high yields of cane per acre, they do not contemplate increasing their 
extraction by erecting stronger mills ; it is not necessary. In Mauritius, 
however, where the crop is by no means hea\’y% where the richness of canes is 
far from improving, and where planter’s canes are bought too dearly, due to 
competition and overlapping* interests, it is desirable to have powerful mills to 
ensure the highest extraction possible. 

The real progress of the sugar industry in our colony dates from 1900, 
and from that period up to 1914 very many im))rovements were made in 
the tmnea. The World War put a stop to that better equipment, but in the 
years following progress was resumed and several factories ordered heavier 
and up-to-date mills. Unfortunately a series of bad years since 1923 have 
greatly hindered that forward move, and the low price ruling for sugar for 
some time has j)ut a complete stop to progress in factory equipment. The 
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three years just elapsed have been a deadlock and manufacturers are at present 
working at a loss. Unless prices go up through an entente between producers 
in limiting production; or unless our produce is better protected by the 
British Government, there is not the least hope of improving our factories, and 
it is even very likely that several of them will have to close down, th\is 
entailing abandonment of cultivation in certain localities. This, of course, 
would be most detrimental to an over-populated island, with the sugar 
industry only to support its 410,000 inhabitants. 

The writer has just gone into the question of milling improvements, and 
in his opinion and that of many others in the sugar business, it is high time to 
discard many obsolete machines and replace them by modem units. Much 
indeed has to be done ; but money is not to be found. If the industry can be 
established on a sound basis wdth a fixed price for our sugars, year in and year 
out, a price that would allow iis to work at a profit, then Mauritius will go 
ahead and will strive to maintain its position in the sugar world (a position we 
are proud of), so as to bring it to the highest level within the Empire. 

Manufacturers of machinery and other equipment in the British Isles 
would assuredly welcome a change for the better in our staple industry 
as this w^ould undoubtedly mean the resumption of orders and the transaction 
of business to our mutual satisfaction. It is also likely that in certain eases, 
where circumstances are favourable, an impetus may be given to a rational 
centralization of factories and in this event big mills will have to be ordered and 
new evai>orators, vacuum pans, ai^d boilers w^ould be required to assure of a 
homogeneous and economical plant. 

At the present time, on entering a Mauritian factory, one is often struck 
by the disparity of the mills. In a train of three mills for instance each may 
have its special dimensions ; there are only 12 factories out of 42 that have all 
the mills of the same standard. Only eight factories have mills of the same 
size and from the same manufacturer. In the others one may find a Smith 
mill followed by a Blaikie and a McNeil, or again a Fletcher, a Cook, and a 
Fawcett Preston. Further, one will come across a 1st mill of 32 in. X 66 in., 
a 2nd mill of 32 in. X 72 in., and a 3rd mill of 34 in. X 72 in.; or a Ist mill of 
36 in. X 72 in. and two other mills of 3^0 in. X 60 in. 

Cane Knives, —Out of 42 factories, 18 have a cane-cutter (revolving 
knives); four of these are of British make and the rest are from local firms. 
The proportion of factories using knives is 42*9 per cent. Of the four imported 
cane-cutters, two are by Mirrlees Watson, one by Fletcher and one by the 
United Sugar Engineers. 

Crushers, —24 factories have one crusher only, and one factory has two. 
Proportion of factories with crusher = 69*6 per cent. Of these 26 crushers, 
22 were supplied by British engineering firms, principally A. & W. Smith and 
Mrrlees Watson ; 22 crushers are of the Krajewski design, two of the Fulton 
kind, and two of the crusher-shredder t 3 q)e. 

Mills, ^There are 139 three-roller mills in dur 42 factories, viz.: 42 used 
as 1st mills, 42 as 2nd mills, 41 as 3rd mills and 14 as 4th mills. One factory 
has a crusher and two mills only, and 14 factories have a 4th mill. The equip¬ 
ment is expressed as follows : 

Class A, One cane cutter 4* 4 mills = 3 factories; 1 crusher + 4 ™llft » 

3 factories ; 1 cane-cutter -|- 1 crusher 4 mills « 3 factories ; 1 cane-cutter 
+ 2 crushers + 4 mills = 1 factory; 4 mills only « 4 factories ; a total of 
14 factories. Class B, 1 cane-cutter 3 mills, =» 7 factories; 1 crusher 
4- 3 mills = 13 factories ; 1 cane-cutter 4" 1 crusher 4*" 3 miiy » 4 factories 


512 



S(»m« RMuirks ««d Statlfttcs on the Milling Plant in Mauritius. 


8 mills only = 3 factories; a total of 27 factories* CUiBe <7.—I crusher + 

2 mills = 1 factory. 

Of the 139 three-roller mills in Mauritius, 31 were made by the local 
dims Les Forges et Fonderies de Maurice, emd Tardieu & Co.; and 108 were 
imported, 103 being supplied by British makers and five being of French 
manufacture* The mills made by all firms are classified^thus: (1) British firms ; 
A. & W. Smith & Co, 37 mills; Mirrlees Watson, 18 mills; Fletcher, 11 mills; 
Fawcett Preston, 7 mills; Harvey £ngin*g. Co., 5 mills ; Blaikie, 4 mills; 
McNeil, 4 mills ; Sugar Machinery Mfg. Co., 4 mills ; Cook, 3 mills; McOnie, 

3 mills; Bever-Dorling, 3 mills; Rushton-Proctor, Duncan Stewart, 
Robinson, Corby, 1 eaoh, 4 mills ; in all, a total of 103 mills. (2) French 
manM/ocittrrrs.-~~Cail, 4 mills; Cie de Fives-Lille, 1 mill. (3) Local make. — 
Les Forges and Fonderies de Maurice, 21; Les Forges Coloniales (Tardieu 
& Co.), 6 mills; The Colonial Engineering Co., 2 mills; unknown (presumed 
local) 2 mills ; a total of 31 mills. 

If we look now into the results of these three classes of factories, we have 
the following mills’ extractions (as compiled from the Controle Mutuel of the 
Dept, of Agriculture, Crop 1929 : 14 factories, class A (4 mills, etc.) = 
94'7 mills’ extraction ; 27 factories class B (3 mills, etc.) = 93*9 ; 1 factory, 
class C (2 mills, etc.) s=: 92*0. It is interesting to compare our mills’ extraction 
with those of Java for the same year, 1929 :— 


Mill Equipment. Mauritius. Java. 

Crusher and 2 mills . 92*0 (1 factory) .. Nil 

3 mills only . 93*5 (0 factories) .. 92*0 (10 factories) 

Crusher and 3 mills . 94*2 (15 factories) .. 92*9 (7 factories) 

4 mills only . 94*9 (5 factories) .. 94*2 (29 factories) 

Crusher and 4 mills . 94*4 (5 factories) .. 94*8 (39 factories) 

5 mills only . nil .. 95*6 (13 factories) 

Crusher and 5 mills . nil .. 95*6 (23 factories^ 


The above statement shows that our mill-work compares favourably 
with that of Java. Were we to discard our old weak mills, our results would be 
still better, but, I repeat, we cannot afford, and unless we are helped in one way 
or another our industry is in jeopardy etnd oiu* hopes shattered. The highest 
mills’ extraction obtained in 1929 was 96*7 per cent., and the lowest 91*3 per 
cent. 

Dimensions of MiUs .—The following is a classification of the dimensions 
of mills in our factories ;— 

(o) 36 in. X 72 in. = 1 mill ; 35jt in. X 87 in. = 3 ; 34 in. X 78 in. » 4 ; 
34 in, X 72 in. = 1 ; 34 in. X 66 in. = 1; that is 10 mills from 34 in. to 
36 in. diam. (6) 33 m. X 72 in. « 1 ; 32^^^ in. X 65| in. = 1 ; 32 in. X 
76 in. 1 ; 32 in. X 72 in. = 12 ; 32 in. X 66 in. — 20 ; 32 in. X 65 in. 
«= 3; 32 in. X 60 in. = 1; that is 39 mills from 32 in. to 33 in. diam. 
(c) 31 in. X 60 in, =* 1 mill; 30J in. X 61 in. = 1 ; 30J in. x 60 in. = 1 ; 
30i in. X 69 in. =» 1; 30 in. X 69 in. == 2 ; 30 in. X 66 in, = 43 ; 

30 in. X 60 in. »» 14 ; 30 in, X 57 in. =* 1 ; that is 64 miDs from 30 in. to 

31 in. diam. (d) 29f in. x 66 in. =s 1 mill; 29J in. X 66 in. =» 1; 29 J in. X 
60 in. n 2 ; 29^ in. X 60 in. «« 1; 29 in. X 72 in. ~ 1; 29 in. X 66 in, = 4 ; 
29 in. X 65 in. » 1; 29 in. X 60 in. = 2 ; that is 13 mills from 29 in. to 29f in. 
diam. (e) 28 in. x 66 in. « 2 mills ; 28 in. X 60 in. = 1; 274 in. X 60 in. « 
1; 27 in. X 65 in, = 1; 27 in. X 60 in. = 1; 26 in. X 64 in. « 1; that is 
7 xniUs from 26 in. to 28 in. diam. (/} 254 in. X 64 in. » 1 mill; 25 in. X 60 in. 

1 5 25 in. X 444 in. « 1; 244 in. X 60 in. « 1 ; 24| in. x 54 in. «= 1 ; 
24 in. X 60 in. 1; that is 6 mills from 24 in. to 254 diam,, giving a total 
of 139 mills. 
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The biggest mills are : the 3 mills at ** Mon TrAsior,” “ Mon D^Eiert (ex 
** Mon Desert Cari6 ”) 36J in. X 87 in. by Les Forges and Fonderies de Maurice* 
Mirrlees Watson, and Cail, and the 1st mill at “ Terraoine ” factory, 
36 in. X 72 in., made by The Colonial Engineering Co., Mauritius. The 
smallest : 24 in. X 60 in. and 24f in. X 64 in. are at “ Riche-en-Eau ** and 
“ Riviere des Anguilles ” factories respectively. Of over 139 mills, only 113 
are of 30 in diam and above, i.e., 81*3 per cent. The only factories where 
the complete mill plant has been supplied by one firm, are : (1) Beau S6jour ** 
where cane-carrier, cane-cutter, Krajewski crushers and 3 mills of 
30 in. X 60 in. have been made by Mirrlees Watson; (2) the “ Sans-Souei ’ 
factory, the largest in the island, where also the cane-carrier, crusher, and 
four mills of 34 in. X 78 in. have been supplied by Mirrlees Watson; and 
(3) “Highlands’* factory where cane carrier, cane-cutter, crusher and four 
mills, 32 in. x 72 in., are by the same Scotch firm. 

The “ Mon D4sert ” factory at Moka, which scored the best mills extraction 
last year (96*7 per cent.) has a crusher by Tardieu & Co. (a local firm) and 4 
mills 32 in. X 72 in. by Mirrlees Watson. Other examples in this category 
are : (a) “ Rose-Belle ” factory with one Fulton type of crusher by Mirrlees 
Watson and 3 mills of 32 in. X 66 in. by Fletcher; and (6) “Union ” (Ducray) 
factory, in Savanne, with its 3 mills of 30 in. X 66 in. by A. & W. Smith. 
An instance of factories with mills of varying dimensions, but by one maker, 
is “ Bel-Ombre,” with a colonial cane-cutter and 3 mills by A. & W. Smith. 

All the other factories in Mauritius have mills by different makers, and 
sometimes of various dimensions as well. The chief reason for this lies in the 
slow and gradual centralization of factories, which has been going on for a 
good many years ; the mills from a dismantled factory were divided amongst 
others and went either to replace older and weaker mills or were erected as 
ad^tional units. As matters stand there is still much to be effected in the 
milling plants of Mauritius, either in scrapping the weaker and older mills or 
again in creating modem centrals. This will have to come sooner or later. 

Only the mill equipment has been considered here ; but it is not a moot 
point that there is more scope for amelioration in the other departments of our 
sugar-houses, in evaporators, barometric condensers, vacuum pans, boilers, 
travelling cranes, etc. When our industry is established on a soimd basis 
by a fixed minimum price for our sugars, allowing us to produce at a profit; 
and when also (as we hope) we have Free Trade within the Empire, then will 
be the British firms’ opportunity of considerably enlarging their business 
with Mauritius, and also with her friends in need, the West Indies. 

The sugar industry can be further developed in our island and we could 
easily bring our production up to 300,000 tons; this would meet the exigencies 
of our increasing population and reduce our cost of manufacture by allowing the 
existing factories or fewer centrals to deal profitably with more canes. May 
the day be not far distant when our troubles and anxieties for the morrow 
come to an end, and when we can with fortitude resume our place of vantage 
among the sugar producers of the British Empire. 

Leach’s Abobktinb Estates,—^T he annual report of Leach’s Argentuie Estates 
Ltd. for the year ending last March shows that a net profit of £32,402 was achieved, as 
compared with £8462 in the previous season. This sum has been transferred to the 
reserve which ziow stands at £88,499. The drc^ in {nice obtained for the.sugeur was 
Imti^tely morn than counterbalanced by a better yield (9*46 against'8r6, per ofmt.) 
and by a reduction in the cost of production. The yield itself ^as dw to yery favour- 
,able climatic conditions and to a more thoroimh cultivation. It is stated the 
eempany’s crop now in progress is quite up to uie average. 



The British West Indiae St^sr Industry. 

Some Date culled from the Sugar Commiaaioti^a Recent Reporta* 

{ContimLed from p, 461.) 


Trinidad. 

Trinidad has an area of 1»267»236 acres, of which 314,086 are actually 
under cultivation, including about 33,000 acres under sugar cane. Tlie 
population is estimated at about 397,000, out of which some 40,000 labourers 
are directly employed in the sugar industry or in cane farming. Cacao takes 
precedence as the principal crop, but the production of sugar is very little 
behind in respect to v€due. The cane-growing area is confined to the western 
coast and is in three belts : the Naparimas to the south, the flat lands of the 
central belt, and the Caroni plain to the north. The soils of the flrst and third 
belts are extremely heavy ; in the central belt, though somewhat lighter, they 
are equally unsuited to other crops. 

The cane is grown in Trinidad either in very large units by the factory 
owners or in very small ones by a large number of independent cane fanners. 
In 1928 out of a total production of 824,796 tons of cane, 449,634 tons were 
grown by the estates and 375,162 tons by some 20,000 small growers. 
Payment to these farmers for the cane is made on a sliding scale based on the 
f.o.b. value of the sugar, there being an understood but not guaranteed 
minimum price of 12s. per ton of cane. The yield per acre is still below 
2 tons of sugar. 

The method of cultivation of the estates-grown cane is being revolu¬ 
tionized by the advent of mechanically-drawn implements, but it is too early 
yet to gauge the ultimate effect on the crops. For many years implements 
drawn by cable-power have been in use on the flat, alluvial soils, but 
these were not considered suitable for the far more undulating lands of the 
Naparimas. Tractors have, however, been in use for the last five years and 
have enabled great progress to bo made in ploughing and cultivating. The 
rainfall in the sugar cane areas of Trinidad averages 65 inches per annum. 
Most of this falls between Jime and December, making implemental tillage 
during these months impossible on such heavy soils. In the dry season the 
soils become so hard than only the most powerful units are able to pull the 
ploughs. Cattle-ploughing is almost impossible. Ten-ton tractors are able 
to pull a four-disc plough only with some difficulty in many of the heavy soils 
of Trinidad. It can be stated that these soils are now being cultivated for 
the first time. The operations of preparing the land for planting are costly 
and, as in the case of British Guiana, it is essential that ratoon crops should 
be grown. The general practice is to take a plant cane and two ratoon crops. 

The usual practice in Trinidad is to make heavy applications of pen 
manure before planting and in some cases to apply artificial fertilizers to the 
Ta/toon crops. The use of artificial manures is the subject of very close 
experimentation by many of the estates, in which they have the aid of the 
stafi of the Imperial College of Tropical Agriculture; the Ste. Madeleine 
sugar estate maintains a staff of experimenters of its own on this and allied 
investigations. 

Tto standard varieties of cane enltivated in Trinidad are BH 10(12)* 
Uba, and B 166. But a large number of other varieties, including some of 
the newer POJ canes, are being experimmted with. At Ste. Madeleine 
there is a ooUection grown in prc^rly laid out plots of the best varieties firom 
a laige number of countries, including Barbados, British Quiana, Java* 
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Poito Rico, Tuouman, Guadeloupe, and Coimbatore, It is this company 
that first introduced the well-knoTm POJ 2878 into the British West Indies. 
The Trinidad Department of Agriculture has been raising cane seedlings 
annually since 1917; none of these has so far fotmd its way into general 
cultivation, but one or two now being tried show considerable promise. A 
new departure on one big estate has been the substitution of Uba for seedling 
canes on a large scale, while Co 213 is finding some types of heavy alluvial 
soU quite congenial. 

Trinidad suffers more as a result of insect pests than most other cane¬ 
growing countries. In addition to the small moth-borer, the large moth- 
borer is capable of doing very considerable damage. Furthermore, the 
frog-hopper is a serious pest. This insect is known elsewhere but is not 
considered menacing outside Trinidad. It has been the subject of very 
careful research for a long series of years. These investigations have had 
at least one incidental result, in that greater efforts are now being made to 
improve the cultivation of the soil; it has been proved that the lime content 
of the soil in many districts is very low and that applications of from 5 to 
20 tons of ground limestone per acre will be necessary to neutralize the acidity 
of the soil. If this deficiency of lime proves to be a cardinal factor in the 
frog-hopper ravages, as is suspected, it will have to be made good, but the 
cost of any large applications is too great to be feasible under present 
conditions. 

Of the 12 factories operating in Trinidad, the eight largest manufacture 
about 90 per cent, of the sugar. Four of these account for 63,000 tons out 
of the crop of about 90,000 tons, of which some 32,000 tons is turned out by 
Ste Madeleine alone. These four may be classed as fairly well-equipped and 
obtain an average overall recovery of about 85*4 per cent., the cost of manu¬ 
facture averaging about £12 per ton. The average over-all recovery of five of 
the other eight factories is 73 per cent, and their cost of manufacture about 
£13. 17s. per ton. Most of these make yellow crystal sugar for direct con¬ 
sumption, so obtain a rather higher sale price than do the factories manufac¬ 
turing raws. Centralization has been most profitably developed in the south 
■side of the island, wliere the Usine Ste. Madeleine is situated. In 1929 its 
sugar was turned out at a cost of £ll. 6s. 8d. per ton f.o.b. or considerably 
below the average figure. 

Jamaica. 

Jamaica is the largest of the British West Indian islands, being 144 miles 
at its extreme length and 49 miles at its extreme width. It is divided into 
three coxmties and fourteen parishes, and the agricultural conditions in the 
various parishes vary considerably according to elevation, rainfall and soil 
formation. The area is 2.848,160 aores (4,460 square miles), of which 
1,157,586 acres are returned as under care and cultivation, but only 270,240 
are under tillage ; the total area imder sugar cane is 43,605 acres. The popula¬ 
tion is estimated at 974,742, out of which some 30,000 labourers are attached 
to the sugar industry, forming with their dependents one-tenth of the popu¬ 
lation. 

In Jamaica bananas represent the largest crop, close on 50 per cent, of 
the total exports bein^ composed of this fruit. Sugar comes next, forming 
in 1928, with rum, about 19 per cent, of the exports (sugar £710,000 and rum 
£79,000). The 43,000 acres under cane in 1927 gave a production of 62,525 
tons of sugar, against one of 20,000 tons in 1897. Out of the fourteen parishes 
sugar is grown in ten, but two-thirds of the island crop is now produced in the 
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foiir parishes of St, Catherine, Clarendon (including Vere), Westmoreland, 
and St. Thomas. 

Up to ten years ago practically the only cane grown in Jamaica was the 
White Transparent, one of the very first seedlings produced after the collapse 
of the Bourbon cane, but as it proved very susceptible to mosaic rapid progress 
has since been made in introducing immune and resistant varieties, mostly 
through the Department of Agriculture. The varieties chiefly grown now 
are BH 10 (12), Uba and White Transparent m about equal areas and a lesser 
area of Ba 11569, the first mentioned being the most favoured, while Uba is 
useful in assisting to get rid of mosaic, and Ba 11569 suits the heavier soils. 
Several of the Java canes are being experimented with, but it will be several 
years before definite conclusions can be arrived at as to their suitability 
locally. 

The insect pests that cause so much loss to the other islands are of little 
consequence in Jamaica; the froghopper is not known as a sugar cane pest 
and even the small mothborer causes but little damage. On the other hand, 
mosaic has been allowed to get more out of control in Jamaica than in any 
other sugar-growing island in the West Indies and for many years has 
occasioned a good deal of loss to the planters. 

A considerable amount of pen manuring is done in Jamaica ; little or no 
green manuring is tried, but applications of artificial fertilizer are customarily 
made ; there is, however, considerable need for systematic experimentation in 
the proper application of manures generally. * 

The soil in Jamaica is rich and fertile and, with proper cultivation of 
suitable varieties of cane, yields of from 35 to 60 tons of cane per acre are 
obtainable. One estate has averaged 36 tons over its whole cultivation. Yet 
the average yield from the complete returns submitted to the Commission 
by some 22 factories was no higher than 21*2 tons, a figure that indicates the 
room for improvement on some of the estates. Field practice varies very 
widely, from Trelawny where the cane is ratooned perpetually and little or no 
ploughing is possible to Vere where cable-drawn ploughs are being used. In 
some districts light tractors are used for ploughing and cultivation. Harvest¬ 
ing methods in some places are still very wcusteful of labour, canes being tied 
up into bundles by hand and untied at the factory; but the system is a 
consequence of the excessive supply of very cheap labour. On more up-to-date 
estates, power hoists are in use for transferring the cane. 

There are five or six factories in Jamaica that are fully equipped with 
crushing plants of 11 rollers or niore and with complete boilinghoxiseequipment, 
but of these only one is said to record an over-all recovery above 85 per cent.; 
another records 82 and the remainder so far as they are known range from 
72 per cent. downTrards. On acoimt of their large output of high quality rum 
many of the factories do not attempt to recover a maximum amount of sugar 
from the juice, being content to pass high purity molasses to the distillery 
and ferment the sugar, obtaining a high return of rum. But as the market for 
rum is now decreasing greater attention should be, and in one or two instances 
is being, paid to obtaining a maximum recovery of sugar, especially where the 
factory is equipped to do so. In any case the milling work needs improving, 
as low recovery at the mills is not compensated for by improved return of rum, 
the sugar not recovered passing immediately to the furnaces in the bagasse. 

In some parishes what are efficient factories are unable at present to get 
sufficient cane to run to full capacity owing to banana growing having exten¬ 
sively invaded the cane contributory areas. In Clarendon pcuish the crop 
previously harvested in three factories is all to be dealt with in one factory by 
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the new ownens of the estates, to allow working to maximnm oapaoity and so 
reduce the cost of manufactiu^. 

In Westmoreland seven small factories turn out together about 10,000 
tons of sugar; in these the efficiency is low and, as is the case with field work, 
an abundant supply of cheap labour is being wastefully employed. Various 
proposals have been made for the erection of a central factory to serve this 
area; but on account of the individualism of proprietors and the complications 
of liens on properties no progress has been made. Since no other crop can 
apparently take the place of cane in the Westmoreland district, the Com¬ 
mission consider that if the industry is to survive there must be established a 
modem central factory on a co-operative basis by the estates owners and mort¬ 
gagees and they deem it a suitable project for Government assistance or that 
of the Colonial Development Fund. To safeguard the large investment neces¬ 
sary, it would be requisite to obtain contracts providing for the planting of a 
minimum area in cane by the contributory estates over a period of at least 
15 to 20 years. 

The growing of cane by small landholders in Jamaica has fallen off greatly 
in recent years owing to the banana replacing cane in many districts. If the 
sugar industry is to be retained, it is considered very advisable that the growing 
of cane by small farmers should be encouraged, as the present tendency of all 
small-holders to grow bananas only would endanger large commimities in the 
case of a bad hurricane or a rapid increase in the incidence of panama disease, 
to which the leading banana variety grown in Jamaica is susceptible. 

For want of funds the Department of Science and Agriculture has not 
been able to keep abreast with its experimental work and no well-laid-out 
experiments are being imdertaken to ascertain correct manurial and cultural 
treatments or to test systematically new cane varieties and establish their 
suitability for local conditions. The Director of Agriculture estimates that a 
further expenditure of £4000 per annum is necessary to bring this side of the 
work of his Department to a satisfactory condition. He advocates the 
starting of a sugar cane experiment and breeding station in a suitable locality 
(Hope Gardens not being suitable) and the securing of the services of a well- 
trained soil chemist. 


Correspondence. 

costs OF FAOimOtXOK IN JAVA, 

To THE Editob of Thb Intebnational Sugab Joubnal •• 

Sib, —In the Report of the West Indian Sugar Commission, just to 
hand, there appears a misleading inaccuracy to which I would call attention. 

The table of cost of production in various sugar countries (p. 52) 
“ adapted from one recently published by Lt.-Col. Ivan Davson ” (quoted in 
your July issue, p. 361) shows Java with a production cost of 98. 3d. per 
cwt., whereas, in fact, this figure is lese than Ss. per owt.^ thus placing Java 
on top as the country with the lowest cost of production, and not Cuba. 
Pasoeroean, Java, Fbabcxs Maxwbix, 

13th August, 1930. 


New Comply s Vtiutw Impboveiowts, Lti>. (250,657).—Private. To 
acquire mterest m any invention relating to the production, storage, and use of 
; tocatpr out chemical or ottiar soientlfia research or woffc; to artabliih work- 
Nomiaal oapital, USW. W. Haaa. 7, Milrlmr Bosd, 

uruyaon (suoseriaer). 
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Son# Impbovbment in Kblation to Crop Pbodxtotion. 0. Olarfee* 

cuUurtd Journal of India, XXV, II. March, 1930.^ 

The author commences this interesting paper with a reference to the 
w'cU worn theme of the world’s future supply of food. With an average 
increase of twenty millions a year, the additional food needed has in the past 
been obtained rather by taking up new land than by intensification in culti¬ 
vation ; and the time has now come when, in India and most other countries, 
there is little fresh land available. He compares India with the United 
States and France, two other mainly agricultural cotmtries; and shows by 
what statistics are available that, while the United States have 2*0 acres 
in cultivation for the maintenance of each unit of population, and France 2-3, 
there are only 1 *2 acres cultivated in India. The Indian returns of “ culturable 
waste,” averaging over 100 millions of acres, are misleading in this connexion ; 
and it is very difficult in India, as in many other countries, to find new land 
of the necessary quality for food crops, excepting by the extension of irrigation. 

Hence the necessity for India, with her large and increasing population, 
to take steps to get more food out of her cultivated acres. This, the author 
remarks, will be a difficult but not insoluble problem; and he bases this 
conclusion on his experience in the United Provinces, and largely on the work 
of the Sugar Research Station at Shahjehanpur. Among favourable factors, 
are soil that is easy to manage and that quickly responds to treatment, and 
agricultural workers attached to their calling and with a strong land sense. 
There is no shortage, moreover, of labour though land must be economized, in 
striking contrast, say, with Australia and Canada where there is plenty of land 
but the necessity of developing labour saving devices to the utmost. Weather 
conditions are difficult and there is a short growing season, needing early 
maturing and specialized crops : the monsoon is the dominant factor in rural 
India. Ignorance and a larger share of ill-health than is usual are further 
adverse conditions, only perhaps to be overcome by extending education 
of a rural type among the people. 

Much has been done in increasing yields by the evolution and distribution 
of heavily cropping varieties, such as in wheat and sugar cane, “adding crores 
to the cultivators’ income.” But this has been a severe test for the plant 
breeder, and further steps are not to be easily won. The author therefore 
proceeds to the consideration of the local soil improvement, to the study of 
which he has devoted himself for the last seventeen years. Commencing 
with Boussinoault’s great field experiment in 1834, research has been 
continuous in Europe since that time, and thus India has its tools ready made. 
In passing, he refers to one conception largely developed at Cambridge 
and Rothamsted as of great significance, namely, the occurrence of critical 
perioda in crops, determined by quantitative observations during the entire 
period of the growth of the plants. He defines a critical period as “ a rela¬ 
tively ^ort interval during which a plant reaches a maximum sensibility 
to a certain factor which has the greatest effect on the ultimate yield.” 
Observations at Shahjehanpur show two such periods in the sugar cane : 
(1) in May and early June, when the tillers and root system are developing, 
and (2) in August cuid September, vdien the main storage of sugar takes 
place. Such periods appear to be associated with phases of growth demanding 
rapid formation and movement of food material, and a check received at 
either of them pertoanmtly reduces the yield. Acre yield is positively and 
closely correlated with the amount of nitrate nitrogen dtering the first period 

aad^with soil moisture and humidity in the second; _ 

iPieddoatlftlsddiaNittthd Seotioo of Agriculture, IndlAuSdenoeCongxcw, Allahabad, January, IttSO. 
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Further on, in discussing the maintenance of fertility in cxxltivated lands, 
Clabku pays a warm tribute to the work of the Indian cultivator. Taking the 
amount of nitrogen in the first foot of soil as an index, he points out that, 
while certain fertile land has been calculated as containing 20,000 to 25,000 lbs. 
of nitrogen, the cultivator in the United Provinces has to be content with 
1000 to 3000. “ In India for at least 1000 years his method of farming has 
maintained a perfect balance between the nitrogen reqtiired and the pro¬ 
cesses which recuperate fertility.” On examination, the North Indian culti¬ 
vator appears to be the most economical in the world as far as nitrogen is 
concerned : he is more skilful than the Canadian, and the yield of irrigated 
wheat is not far removed from the Canadian average. “ He does more with 
his little nitrogen than I have ever heard of.” And the present standard of 
fertility can be maintained indefinitely; but it must be raised, if the increasing 
population is to be fed. And this is the main question with which the author 
concerns himself. In discussing the great development of synthetic nitro¬ 
genous manures (equivalent to six million tons of sulphate of ammonia in 
1928-1929), he points out that this will be of little benefit to the Indian culti¬ 
vator unless the land is well supplied with organic matter ; And he therefore 
concentrates on this known deficiency. 

Recently two methods have been placed in the hands of the cultivators, so 
simple that anyone can use them : (1) the preparation of quick acting manures 
from waste organic matter and (2) the studied use of green manuring. The 
description of the former he passes over, as another worker will deal with it 
later in detail; but he gives some results of green manuring experiments 
with sugar cane at Shahjehanpur. By ploughing in, on an average 218 
maunds of green manure, which adds 50 maimds of dry organic matter, and 
76 lbs. of nitrogen per acre, he was able to raise the yield of cane to 860 
maimds (of 82 lbs.) without any fertilizer except the green manure raised on 
the land itself. The results obtained in 1928 on 27 randomized plots were as 
follows ;— 

Green Manure 847±32 nmds. cane 87±^3*0 mnds. sugar 246± 8*0 mnds. dry matter. 
Control.. .. 649±22 „ „ 67±2-6 „ „ 200±6-6 „ „ „ 

The practical result of this operation was an increase in the value of the crop of 
Rs. 90 per acre. 

The problem in treatment was to find out the conditions in the soil for 
the decomposition of the green manure, so that (1) the soil is weU aerated and 
with sufficient moisture to prevent rapid drying out after sowing the crop in 
March, and (2) the nitrogen is in such a form that it is not lost before it is 
needed, and then is in a form that can be rapidly mineralized for use of the 
young crop as wanted. If less than 6 in. of rain fall in the first half of Septem¬ 
ber, Clabke irrigates. By this means an abundant fungal growth fills the soil as 
it slowly dries, which prevents a large accumulation of nitrates in the autumn, 
and stores the nitrogen in an easily decomposable organic material (mycelium 
and microbial tissue) till it is ^p^anted in the mineral form by the young 
plant in spring. Careful estimates of the nitrogen accumulations were made 
throughout the year in treated and control plots and are shown in a diagram. 
The maximum nitrate was found in May to June, just before the rains came 
and when the canes were half grown, and no furth^ large formation occurred 
till October, when growth was completed. The yields were in proportion to 
the mineral nitrogen in the first period, suggesting the importance of available 
nitrogen in the early stages of growth of the sugar cane; agreeing 
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with the results obtained with barley, where 90 per cent, of the total nitrogen 
has been shown to be absorbed at one third of its growth. 

Turning to wheat again, the chief world producers in 1926 (on the whole a 
good year), in maunds per acre, are given as follows : United States 10*7, 
Fraacejl3*0, Canada 13*2, Germany 17*6, Great Britain 22*6, Belgium 26*3, 
the United Provinces 12*2 when irrigated and 8*2 unirrigated, but at 
Shahjehanpur with Clabkb’s treatment 28*8, with an average for 11 years 
(two of which were partial failures) of 24*4. Soil and climate in North India 
do not therefore impose serious restrictions on production, and there is no let 
or hindrance to the yields being raised, at any rate considerably, by the 
adoption of better agricultural methods. We have only been able to draw 
attention to a few of the points in this important paper, but suflficient it is 
hoped to make it worth while for those interested to read it in full. 

The Pbbsent Status of Sugar Cane Irrigation in Cuba. J. T. Crawley. 
Proceedings of the Third Annual Conference of the Asociacion de 
Tecnicos Azucareroa de Cvha. December, 1929. 

Previous to about twenty years ago, there was but little attention paid 
to irrigation in Cuba. But the Experiment Station was started in 1904 and 
soon began investigating the subject. The author commenced collecting 
information on rainfall, temperature and water supplies in 1907, and pub¬ 
lished his conclusions in a bulletin in 1909. Tliese he summarizes as the 
historical basis for later work, as follows. 

The amount of water required during its growth by the cane was judged 
from practice in Hawaii, where they were adding 160-200 in. of water a year to 
the rainfall, and “crops were increasing by leaps and bounds.** But on 
comparing the monthly rainfalls in Hawaii and Cuba, it was noted thao they 
were heavier in the winter in the former and in the summer in the latter. As 
the plant would require most water when in full growth, Crawley came to 
the conclusion that less irrigation would be required in Cuba than in Hawaii. 

Temperature ,—^It was noted that there was a comparative cessation of 
growth in Cuba each winter, and the question arose as to whether this was 
caused by the lower temperatiure or the low rednfall then. The average 
temperature in the winter was lower in Hawaii, and yet the growth of the 
canes was satisfactory; from which he deduced that growth would be 
satisfactory in Cuba if a proper amount of water was available to the plant. 

EainfaU ,—^The average annual rainfall in Havana during a period of 49 
years had been 49*3 in. Assuming that the cane will need about 8 in. a month 
during summer, and that an3r(^iing less than 6 in. would constitute a drought, 
he analysed the rainfall returns in this regard, and found that for a period 
, duiing summer the rainfall was insufficient; and that from October to^May it 
was entirely inadequate: ** there is never a year without its continued drou^t 
over a period of fotir consecutive months,** 

TFoier swppUes ,—^Little was known about underground water supplies, 
but enough to indicate that in the red soils at leatst water was to be foxmd at 
from 25 to 100 ft. And thousands of acres were being irrigated from such 
sources, and water was found in most localities on digging shallow wells, this 
water proving on analysis to be eminently suitable for irrigation of the sugar 
cane. The problem of utilizing such imderground supplies was a simple one, 
in that there was usually a sufficient slope in the land for surfckce flow. 

The ma j or factors, then, were a capricious and uncertain rainfall, a valuable 
crop requiring large amounts of water regularly applied, no deficiency intern- 
perature, probably inexhaustible supplies of underground water of a suitable 
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quality, and a deep rich soil which presented no engineering diMculties. 
There were however, if the Hawaii practice were to be followed, two problems 
to be faced: large capital for great installations of powerful pumps to command 
large areas, and considerable seepage of water from the chaxmels throu^ 
the permeable red soil from the pumps to the fields. Both of these difficulties 
have been overcome by the development of electrical energy by a Company 
with power lines extending throu^out the coimtry. Small and inexpensive 
pumps can be worked near to the fields to be irrigated. It has become the 
custom to erect pumps raising 500 to 3000 gallons of water a minute, from wells 
situated on the highest point of a field or group of fields, and then connecting 
the installation with the nearest power line of the Company. 

A fair start has already been m€^e, and there are 73 electric pumping 
stations of altogether 9433*6 H.P. served by the Company, besides separate 
installations by Companies and Centrals altogether of 7878*6 H.P., and a 
number of private concerns the details of which are not available. Assuming 
that one caballeria (33*3 ftcres) can be irrigated by a pump worked by 8 B.H.P,, 
lifting 600 gallons 50 ft. per min. and working 10 hours per day, the author 
estimates that there are already some 1600 to 2000 caballerias irrigated from 
undergroimd water supplies in Cuba. 

Cbawley concludes with a reference to the difficulties overcome, and 
yet to be overcome : “ It may be said that the engineering problems connected 
with irrigation in Cuba are being satisfactorily solved. The agricultural 
problems are not only more difficult but they are more important.” The 
fields must be properly laid out and prepared, and the water used economically. 
It is also of the greatest importance that a cane variety should be found which 
will yield the best returns imder irrigation. A cane that responds to intensive 
treatment will in all probability pay, whereas one that does not so respond or 
does not ratoon well will only end in failure. The mosaic disease and moth 
borer are the greatest menaces to success. The former has been successfully 
studied and there is no longer any excuse for great losses from it, but the borer 
problem is more difficult. If injury by it proves to be acute under irrigation it 
will be particularly unfortunate, the losses will be more severely felt because of 
the increased expenditure on irrigated crops. 

Some interesting figures are included in this paper, regarding the extent 
to which irrigation is carried on in certain parts of Hawaii, together with the 
yield obtained ; and a shorter reference to the Government reservoirs of storm 
water on the south coaat of Porto Rico for irrigation purposes. These we have 
had to omit from the present notice. 

Three Essential Elements in a New Irrigation Project. W. P. 

Alexgndtt, Ibidem. 

This paper, also presented at the meeting of the assembled sugar cane 
technologists of Cuba, may be regarded as expressing the view of Hawaii on 
the new irrigation projects referred to in the last paper, as far as the local 
conditions have been appreciated. Nothing could of course be more different 
than the circumstances of cane growing in these two coimtries, and the factors 
concerned in the development of irrigation; so that, what has been found 
esswtial in Hawaii would by no means be fitting for Cuba. The recommen* 
dations offered are thmfore conveyed in the most general terms, and should be 
of value in the present stage of development of irrigation in the island. 

To propeiiy appreciate the problems of initiating an irrigation project 
one must realise the importance of bringing together three professions. 
The combined efforts of engineers, agriculturists# and field executives are 
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tiecessajry to successfully plan the irrigation system, to use water in the proper 
way, and to cultivate the cane so that it reaches maximum yield at the least 
cost.” 

For underground water it is a matter for each owner to determine how near 
to the surface it is, its seasonal variations and whether injurious salts are 
present. He then will have to turn to the engineer. Location of the wells can 
only be decided on after a careful study of the whole project; and the choice of 
pumps depends on their number and kinds, their capacity and the source of 
power. The original capital cost, interest and depreciation must be held in 
view ; and there should be low operating costs and prewtically no interruptions 
for repairs. When satisfied that water is certain and economical, the system 
of channels must be worked out : built up ditches are expensive and liable to 
seepage, flumes and aqueducts must be of limited number because of their 
cost. 

The agriculturisc must decide whether cane can be grown at a proflt, and 
that the risk involved in irrigation is not too great. The price of sugar must be 
sufficiently high, and the soil and water suitable. A cane variety free from 
pests and diseases must be available, with high sucrose attainable during the 
short growing period in Cuba (as compared with Hawaii ?), and with good 
ratooning power. He must be prepared to And much money for research as 
to the food requirements of the plant, and for the purchase of fertilizers. 
Common sense must be applied to all field operations, i.e., preparation of the 
land, seed selection, planting and weed control—^following the accepted 
practice in Hawaii, Java, Peru or Porto Rico, till local adaptations have been 
worked out. The water must be under thorough control, especially near the 
maturing of the canes. Having attended to all these matters, the agri¬ 
culturist will be in a position to forecast the yields to be expected, say, 3-4 
times the crops in normal years and 5-6 times in years of drought. He 
must not be too sanguine at the present price of sugar. The greater cost of 
planting must be spread over several years, and the length of ratooning must 
be held in view ; perhaps three ratoon crops will form the lowest limit for pla¬ 
cing his project on a sound basis. From experience in other countries, the 
margin of profit will be very small unless the price of sugar goes above 2| 
cents per lb. 

Field organization is likened to the composition of an army. The 
administrator represents the general, with the engineer and the agriculturist 
as his staff. Of the officers actually controlling the field workers, the chief of a 
zone may be compared with the Colonel of a regiment. A chief with energy 
and determination will succeed where one without those qualities will fail. 

A good chief of the zone wiU command others to so handle the water that 
there is a happy compromise between the amount of water used and the 
labour required to apply it. In Java, having little water and cheap labour 
vre have one extreme where cane is watered by men using dippers on longpoles. 
In Peru we have the other extreme, having much water very little labour is 
ueed, and water flows in a semi-flooding system. In Hawaii water and 
labour are both dear and must be attended to with great care. In Porto Rico 
water is even more valuable, and its appHoation must receive great attention. 
Suawfly with relatively expensive water and labour must exert great care 
to secure a mfiform appEoation of water and not permit flooding. The field 
executive or oolono, ^erefore, who will raise the most cane at the cheapest 
price per ton of sugar, will set up standards of work in irrigation and maintain 
them.” 
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He will have four guides which will tell him how the water is gomg. The 
depth of application in inches (total water used divided by area covered); 
rate of application in cordeles (tenths of acre) per man (obtained by dividing 
number of cordeles covered by number of irrigators doing 10 hours of work); 
amount of water per man in gallons per 10 hour day (dividing the total water 
used by the number of men employed); and frequency of irrigation (days 
elapsing between irrigations). A chief of the zone can only qualify for this 
position, if he watches and understands cost figures, makes certain that all 
contract work is done as cheaply as possible, and evaluates the work done in 
terms of increased cane production. Here is a clear exposition of what one of 
our greatest experts on irrigating sugar c€me would do, if he were to undertake 
the work in Cuba. 

The AGBicuLTtmAL Management op some Important Soil Types in Cuba. 

J.A:Faris. Ibidem, 

The author of this paper leads off with the following : “ Without fear of 
contradiction the subject which we have for consideration is the most important 
problem in sugar cane production in Cuba at the present time ” ; and points 
out that among the various materials concerned the soil is the most nearly 
fixed, that is, the least liable to variation. New varieties of cane are rightly 
receiving great attention, but it is becoming clearer day by day that their 
usefulness is tied up with soil types and conditions of growth ; and so with 
cultivation, soil correctives, fertilizers and green manuring. As an examjile 
deep ploughing is instanced, going down 16 to 18 in., which is so widely re¬ 
commended: it has proved very useful in the deep red Matanzas clay, but when 
tried on other red clays often found associated with it, the results have been 
disastrous. 

The old classification of Cuban soils by colour—reds, mulattoes and 
blacks—^unites soils of the most varying characters. For this reason, tlie 
Tropical Plant Besearch Foimdation recently enlisted the services of Bennett 
and Allison to classify the soils of Cuba along modem lines, and their com¬ 
prehensive survey of some 100 different types has been recently published. 
Faris gives some cwcount of this important work, which we cannot go into 
here.^ He emphasizes, however, the dominating importance for the agii- 
culturibt of the soil profile, that is, the arrangement and character of the 
various superposed layers of which it is composed—^their colour, stmcture, 
consistence, friability, chemical features, presence of intercalated hard pans, 
sand beds and so on. On these depend such practices as deep ploughing, 
knifing, depth of planting, burning the trash, renewal of old fields, and a host 
of other field operations. 

He then selects three well known Cuban soils studied by Bennett and 
Allison, briefly describing their range and character and discussing “ some 
of the fundamentals of soil management as determined by the nature of the 
top soil and subsoil.” It may be noted that these are all clays, and clays appear 
in almost infinite variety to dominate in the series of Cuban soils. 

Matanzas Clay ,—^This is the typical dark red soil of the Matanzas 
Province, and covers larger areas than any other single soil in Cuba. The 
upper 8-12 in. have a slightly brownish cast due to the presence of organic 
^tter, the clay below is slightly lighter red, and does not change mater¬ 
ially till the parent limestone rock is reached. The^soil is permeable through¬ 
out, and because of uniformity of soil and sub-soil, it can be ploughed to any 
depth desired; soil brought to the surface from a depth of 36 ft. grows good 
I See 1,8 July, 10S8, for s xeftrenoe to tliit lKK>k. 
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cane without any period of acclimatization. Drainage is good and there is no 
need for ditching; the soil is easy to cultivate, and this can be done soon 
after heavy rain. Thus, preparation of the land can be done in the summer 
months, when the rainfall is greatest. The soil is, however, liable to dry 
rather quickly ; and therefore cane should be planted when there is sufficient 
moisture for germination and early growth, till the young plants have devel¬ 
oped strong root sjrstems. It has been found that canes planted from August 
16th to October 1st usually give the best results. Owing to the good under- 
drainage, ease of planting and of harvesting, this soil lends itself well to tillage 
with the light implements of the small colono. In most areas irrigation can be 
secured from the underground stores by p\imping. The matanzas clay ranks 
among the best soils in Cuba. 

Truffin Clay. —^This soil is always associated with Matanzas clay and is 
often confused with it; it is usually rather flat and often lower than the neigh¬ 
bouring Matanzas clay. It is, however, very different in the character of its 
layers, having an extremely hard sub-soil, almost stone-like when drJ^ This 
heavy, tough sub-soil is impermeable by water and prevents downward per¬ 
colation ; during heavy rains, the 6-8 in. of surface soil are waterlogged, and 
further rain runs off. During the dry season the top-soil dries out quickly, 
often as dust or poTvillo; the cane wilts and the juice deteriorates. In 
extremely dry seasons the crop shrinks very rapidly, and if cane fires occur 
the canes are burnt out because of their shallow roots. The chief problem is to 
increase the water storing capacity, and this can be accomplished by knifing 
in the dry season, when the hard subsoil is brittle ; the effect lasts for some 
years, and fair crops can be grown. This treatment requires heavy machinery, 
which is beyond the means of the small colono ; and even then ditching is also 
needed. Obviously concerted action is needed with these treatments where 
different colonos are cultivating adjacent areas : even if one of them neglects 
his land, any planting will be hazeudous. 

AUo Cedro Clay. —^Found in all parts of the island, but especially in 
eastern Cuba: it is probably the second most extensive cane soil in the island. 
The soil is shallow, often only 2-6 in. deep, and underlain by a series of very 
plastic clays, impervious and decidedly salt in the lower layers. This soil is 
always hogwallow at the surface, hummocky with saUagmoa between, varying 
from slight depressions to 12-16 in. deep. There is every indication that this 
soil has been formed under salt water conditions, and in some cases the 
valleys instead of having rich land have too much salt for the cane to grow. 
When such land is first opened* there is considerable drainage through the 
decaying roots of the trees, which however do not go very deep; but when the 
roots decay, the heavy plastic clay runs together and yields rapidly decrease ; 
and the same occurs when knifing is practised. Deep ploughing is obviously 
inadvisable ; although bringing up an inch or so of the subsoil at a time has 
been found useful to deepen the soil. Because of the impregnation with salt, 
evaporation must be reduced to a minimum and cane fires must be avoided 
as tending to concentrate the salt near the surface. Subsoil water supplies 
are obviously unsuitable for irrigation. Large drainage schemes will be 
necessary even on small crop areas, and this soil is not adapted to small 
farm development withouxi government or co-operative assistance. 

This drainage problem of the impervious clays which are often among the 
richest soils in Cuba is the theme of a long paper by Msniskdbz Eamos, 
also read at the Conference; but space precludes a consideration of this paper 
atpieaent. C.A.B. 
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Results of Investigation by the Proefstation of Java. 


The latest annual report (1929) just issued by the Proefstation of Java 
contains the results of an investigation officially carried out by this Institution, 
on its own initiative, to determine the merits of the Maxwell Crusher-Shredder. 
This report concerns the installation at s.f.Poppoh (there are four others work¬ 
ing in Java), which factory has xnaintained its outstanding milling achieve¬ 
ment ever since it converted the existing Krajewski Crusher into a Maxwell 
Crusher-Shredder three seasons ago and adopted attendant alterations to the 
grooving of the mills as suggested by Dr. Maxwell. 

The report slightly condensed reads :— 


The Report. 


Table I gives the results of the investigation. 

These figures were calculated on the basis of the common assumption 
Purity juice of last bagasse = Purity juice Icust mill. 

As shown in Table I, comparatively high figures for “ colloidal .water 
per cent, fibre ” were obtained during the tests. There is, however, no reason 
for doubting their correctness, since by sto}>ping the milling train at the 
beginning and the end of the test the principal observations could be carried 
out with sufficient accuracy. Moreover, the conclusions are little or ndt at 
all influenced by possible deviations of tliis figure. 


Milling work ,—In season 1927, 1928 and 1929 and during the tests the 
data were respectively :— 


Season 

1927 . 

Tons Cane 
per day 
excl. stops 
1069-1 

Imbibition 
per cent. 
Fibre 

.. 120 . 

Lost Juice 
per cent. 
Fibie 

. 64 .. 

Residual 
ratio 
1st MiU 
98 

Residual Ratio 
2nd -f 8rd 4- 
4thMiU8 

Residual 

ratio 

Total 

90 

1928 _ 

1162-8 

147 . 

. 46 .. 

— 

.. — 

84 

1929 . 

1190-1 

139 . 

. 26 .. 

— 

. . — 

76 

Tests .. 

1296-4 

132 . 

24 .. 

69 

.. 90 .. 

73 


It is to be noted that in 1927 the installation at s.f. Poppoh consisted of a 
crusher and three mills,^ all provided with feeding rolls. In 1928 the crusher 
was converted into a Maxwell Crusher-Shredder ; the three rollers of the first 
mill were provided with special V-shaped grooves and the front and back 
rollers of the second and third mills provided with Messehaert grooves. 


In the first period of the season 1928 the Crusher-Shredder was still 
going through an experimental stage, during which time very bad results were 
obtained. The influence of the unfavourable working of the milling train 
during this time is noticeable in the average data for the whole season. In 
the last period of that season, when experience produced good work by the 
Crusher-Shredder, the following data, for instance, were obtained :— 

Tons Cane In^lblUon LostJnloe 

per day per cent. per cent. Residual 

excl. stops Fibre Fibre Ratio. 

1211-8 .. 137 .. 39 .. 73 

1246-8 .. 117 .. 38 .. 74 


It will therefore be more correct to use these figures for the purpose ol 
comparisons. 

In season 1929 a fourth mill wns added to the existing installation, 
provided likewise with a feeding roll and Messchaert grooves on the front and 
back rolls. 
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The method of imbibition was in 1927 : water after second mill, and third 
T ytill juice after first mill; in 1928 : water after second mill, third mill jiuce after 
first ™ll and second mill jmce after crusher-shredder; in 1929 : water after 
third mill, water after second mill, third and fourth mill juice after first mill, 
second mill juice after crusher-shredder. 
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This better working is to be attributed to ;— 

(1) the better preparation of the cane. 

(2) the special V-shaped grooving of the first mill. 

(0) the imbibition of the second mill juice before the first mill. 

(4) the application of Messchaert grooves on front and back rollers of the 

following mills. 

(5) the mcrease of the quantity of imbibition water. 

If the milling result of the last period in season 1928 be taken as basis of 
comparison, then taking the above circumstances into account, the gain in 
undiluted juice per cent, fibre in season 1928 for Poppoh was about 16,^ 
and the further gain of \mdiluted juice per cent, fibre in season 1929 by adding 
a fourth mill was about 13. 

More generally, a comparison may be made between the working of the 
crusher-shredder and first mill of s.f. Poppoh and the working of crusher and 
first mill of milling trains consisting of crusher and four mills. 

In order to enable such a comparison to be made, we have taken from the 
“ Final Reports of Milling Control *’ for this group of installations, the figures 
representing “ Residual Ratio of first mill ” and “ Residual Ratio total.** 
These different residual ratios are shown in the accompanying graph. In 
this graph are set out horizontally the Residual Ratios” divided in groups 
increasing by 5, and vertically the number of cases in every group as 
percentage of the total number of eases. Comparing the values of “Residual 
Ratio of first mill ’* and “ Residual Ratio total *’ for s.f. Poppoh with this 
graph, it will be seen that the Poppoh figures are lower than the best working 
crusher and first mill and lower than the best working milling trains of 
cruder and four mills. 

Price of Maxwell Shredder ,—The price of the shredder roller, roller- 
bearings and drive amounted to £1500 (18,000 guilders). 

This price was increased by the costs for replacing the existing cast-iron 
cruder headstocks by cast steel ones, the renewal of the supporting columns 
of the crusher headstocks and the costs of grooving and royalties for the 
Messchaert grooves. 

The total costs accordingly amounted to about £3000 to £4000. 

The maintenance costs in regard to knives amount to £200 per year, to 
which is to be added £13 in costs of lubricating oil and grease for the roller- 
bearings and driving machine. 

It is now expected that one set of shredder knives, costing £225, can be 
used for two seasons.* About 30 per cent, of these knives are to be written 
off ea(^ year owing to damage. 

Tajdbg the depreciation over 10 years and interest on capital at 6 per 
cent-, the amortisation costs for the first year would amount to £535 to £665 
and tiiie total costs £747 to £879, which thus includes the maintenance costs 
of £218. 

If these costs of depreciation and maintenance of the new installation be 
calculated as costs for the manufacture of the extra sugar gained (equivalent 
to 16 parts of undiluted juice per cent, fibre) then we find that for the first 
year the cost of manufacturing this extra sugar gained amoimts to £2. 10s. Od. 
to £8. per ton. There is a great difference between this price and the normal 
oost price of manufacturing sugar, and, therefore, at a reasonable selling price 
of sugar a considera ble profit is to be made of the ext ra sugar extracted . The 

i Soa axplsnstoiy footnote at the end of the report. 

8 lattAi the present 4 in. finivee this has since been definitely proved 
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conversion of the crusher into a Maxwell Crusher-Shredder is accordingly 
profitable in every respect. 

Power required by the Shredder ,—^Since the driving engine was not pro¬ 
vided with an indicator, the H.P. could not be indicated, but means were 
adopted to determine the brake horse power required. This was found to bo 
13B.H.P. 

Though no mistake could be detected, this figure seems to be too low, 
especially since the shredder at s.f. Peterongan, where this roll is placed on 
the first mill, shows a power consumption of 40 H.P. on the motor. 

At any rate these figures show that the power required to drive the 
shredder roll is low and thus also the steam consumption.^ 

Sunimary .—The results of our investigation regarding the Maxwell 
Crusher-Shredder may be summarized as follows :— 

The entire installation makes a very favourable impression, in respect to 
the reliability of working, the power and steam consumption, the maintenance 
and attendance as well as to the smooth and regular working of the whole 
milling plant. 

The profit derived from the conversion of the crusher into a Crusher- 
Shredder and the special grooving of the different mill rollers is estimated 
by us at about 16 parts of undiluted juice i3er cent, fibre.* 

The maintenance costs, which are principally confined to the replacement 
of knives, represent a very small amount which may be taken to be about 
£213 yearly. 

The cost of the extra sugar gained under the conditions at s.f. Poppoh 
amounts to £2. 10s. Od to £3 per ton of sugar. 

The difference compared with the normal cost price of sugar is so remark¬ 
able that at the least reasonable selling price of sugar a high return for the 
capital invested is realized. 


Java 1930 Crop Estimates. —At tho beginning of October the current Java 
sugar crop was officially estimated at 2,948,500 metric tons (2,902,000 long tons) 
of real sugar, or 2,860,000 long tons on the head sugar basis—an increase of 
0*2 per cont. Planted area for 1931 is estimated at 199,694 hectares, as against 
198,690 hectares, an increase of 0*5 per cent. 


Views in Java about the Sugar Crisis. —The serious situation in the sugar 
industry was discussed in the People’s Council in Java at the begiiming of August, 
when a member expressed the view that the prospects of the industry were gloomy 
in view of the fact that there wore still a million tons of sugar in tho go-downs of 
Java ; tho speaker even declared that producers in the long run would be obliged to 
throw up the sponge. Their markets in both China and India were affected by the 
imsettled conditions, China being incajiable of buying anything as a result of the 
slump in silver. And they viewed with apprehension the large stocks of sugar in 
Cuba. 


Siace this report has boea issued tho following data to hand prove that the figure obtained by 
the iToefstation was, after all, not so far off the mark. 

Power consumption of Maxwell Shredders at:— 


s.f. Tjomal 
B.f. T)jatin)to 
s.f. Tjeweng 


capacity 2200 tons daily 
„ 1600 „ 

» „ „ 


60 B.H.P. 
SO B.H.P. 
12 B.H.P. 


2 sinw this terra is not yet widely familiar in other cane sugar countries, the significance of the gain 
denvod from the above installation may be better appreciated from the following Interpretation :— 

^ undiluted juice per cent, fibre ** in this case is equivalent to an additional 

rpoovery of about 300 tons of sugar at the end of the season. Since s.f. “ Poppoh ** produces roughly 
13,000 tons of sugar in a season, the gain amounts to 2*3 per cent, of the total seasonal output. 

4 . of manufacturing the extra sugar gained according to the Proefstation, being £2. lOs, Od. 

to £3. per ton of sugar, the reader may reamly calculate for himself what the total profit amounU to 
per season.—E d, 
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The Toxic Action of Magnesia on Sugar Cane. 

By IfATTRIOB BIRD. B.So. 


For many years now the sugar industry of British Guiana, located princi¬ 
pally on the alluvial coast lands, has been troubled at times acutely, by what 
was more or less vaguely believed to be a form of root disease, emanating 
from an insanitary soil condition. In 1925 it assumed, in one part of the 
Colony at least, so threatening an attitude, that unusual efforts were made to 
explain the cause. The only definite symptoms appeared to be the withering, 
and ultimate death, of stalks and stools of cane, sometimes in small quantities, 
sometimes in large. 

No specific disease could be diagnosed, but on analysis of the cane the 
writer found an unusual quantity of magnesia, especially in proportion to the 
lime present. Four years later the writer was called to an estate where the 
“ disease ” was even more acute, and here again the magnesia of cane and 
soil was still higher, both in percentage and in proportion to the lime. Indeed, 
analysis of two samples of the ash of the dead cane gave 24*28 and 25*40 
per cent, magnesia re.spectively, both soil and cane showing over three times 
as much magnesia as lime. 

In order to ob.serve the effect of magnesia, when applied directly to sugar 
cane, four stools were selected in a section, looking and growing well, and 
near the roots of each eight ounces of Epsom Salt (containing about sixteen 
per cent, magnesia) were buried on the fourth of May, this year. When the 
cane was re-visited, on the fifteenth of the following August, these four stools 
were found to bo dead, while the rest of the field, and section, was apparently 
growing vigorously. Two samples of the dead cane yielded the following 


figures for lime and magnesia :— 


1st Sample 


Lime .. 
Magnesia 


Per cent. Cane. Per cent. Ash. 
0*0016 . . 0*131 

0*0024 . . 0*204 



Lime . . 
Magnesia 


0*024 . . 0*639 

0*084 . . 1*904 


The time of the experiment was one of excessive rainfall, the total pre- 
cijiitation being 41*49 in., which, by keeping the magnesia solution dilute, 
should have given the cane an unu.sual chance to cope with the poison ; its 
death therefore, under these circumstances, seems to emphasize the danger 
to cane of excessive magnesia in the soil, which appears to be prevalent 
throughout the sugar belt of British Guiana, and to stress the importance of 
using every means available to remove it and to ameliorate its pernicious 
effects. 

In an attempt to locate the magnesia strata, or to ascertain if there were 
such a thing, samples of soil through each six inches were taken to a depth of 
thirty-six inches. Two such series were taken upon one estate and two upon 
another. Calling these series A, B, (7, Z>, the lime and magnesia percentages, 
soluble in a 1 per cent, solution of citric acid {“ available ” lime and magnesia) 
are shown in the following table :— 

A B C D 

Limc-Ma(nie»la Lime-Mu goesia Lime-Magnesia Lime-Magnesia 

1st 6 ins. 0*074 .. 0*066 .. 0*136 .. 0*069 .. 0*107 .. 0*081 .. 0*093 .. 0*018 

2nd do. 0*069 .. 0*040 .. 0*117 .. 0*093 .. 0*087 .. 0*032 .. 0*102 .. 0*011 

3rd do. 0*084 .. 0*098 .. 0*100 ,. 0*096 .. 0*091 .. 0*049 .. 0*126 .. 0*011 

4th do. 0*056 .. 0*013 .. 0*078 .. 0*044 .. 0*107 .. 0*143 .. 0*113 .. 0*013 

6th do. 0*091 .. 0*086 .. 0*084 .. 0*043 .. 0*103 .. 0*072 .. 0*092 .. 0*010 

6th do. 0*089 ..0*022 ..0*025 ..0*074 ..0*144 ..0*076 ..0*084 ..0*009 


There seems to be, however, little connexion between depth and quantity 
of magnesia, this latter probably varying with the fiuctuations of the currents 
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of water which in Y)ast geologic periods brought the magnesium silicate (for it 
was originally evidently in this form) from the interior of the continent and 
deposited it in its present i)osition. As the fields from which A and B were 
obtained had some dead cane, two samples of this were taken and analysed 
for lime and magnesia, yielding the following figures ;— 


1st Sample 

\ Lime. 

Per cent. Cane. 

. .. 0*14 

Per cent. Ash. 
2*65 

\ Magnesia . . 

. .. 0*86 

16*06 

2nd Sample 

\ Lime. 

'( Magnesia .. 

. .. 0*13 

2*47 

. .. 0*84 

15*67 


The field from which series D was taken showed no signs of dead or dying 
cane, which was to be expected from the good lime-magnesia ratio shown 
throughout. The removal of the magnesia would be comparatively easy but 
for the impermeability of these stiff clays which retain it witli groat pertinacity. 

All forms of ploughing to loosen the soil, and allow of the magnesia being 
leached out, are therefore highly desirable, as well as the incorporation of all 
forms of organic matter, for the production of humus and the promotion of 
this same loosening and leaching effect. Obviously lime, to maintain a satis¬ 
factory lime-magnesia ratio, is very necessary ; probably it should be ajjplied 
whenever analysis does not show twice as much lime as magnesia. 

Also, if applied in the form of hydrate, or tempered lime, it precipitates 
much of the magnesia as an insoluble and harmless con\pomid. To sum¬ 
marize, if the small quantity of magnesia in the apparently harmless Epsom 
salt can cause death, then the magnesia diffused throughout these alluvial 
lands, to which attention is drawn, must be held accountable for innumerable 
disappointing yields from crops which in their early stages of growth gave 
promise of excellent returns. 


The Queensland Sugar Crop of 1929. 


According to the official report on the results of the Queensland sugar crop 
for the 1929 season, the final figures show that though the tonnage of cane 
(3,581,265) was less than estimated, the quantity of sugar made at 94 N.T. 
was 518,516 tons, or 10,184 tons more than the preliminary figure. This 
compares with 520,620 tons in 1928 which was the record. Thirty-five mills 
again operated during the year. The yields per acre are estimated to be 16*01 
tons of cane and 2*32 tons of 94 N.T. sugar, while the average tons of cane 
required to make one ton of sugar were 6*91, compared with 7*18 in 1928. This 
tonnage of cane to sugar has gradually decreased from 9*44 in 1900 to 6*91 
in 1929, this being due both to improvement in cane varieties and to higher 
efficiency in the mills. The consumption per head in Queensland is estimated 
at 120 lbs. Besides the sugar, there was produced 15,861,948 gallons of 
molasses ; of this some 5 J millions was sent to distilleries, over 4 millions was 
burnt, nearly 3 millions run to waste, and the rest fed to stock or used as 
manure. During the 12 months ending June, 1930, approximately 180,694 
tons of sugar were exported direct from Queensland, valued at £2,194.245, 
on the basis of £12 a ton (export price). Previous statistics gave the value 
on the basis of the Australian price of about £26, so the latest figures are 
not strictly comparable with 1928-29 when 198,120 tons were exported at a 
valuation of £5,189,752. 
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The SuiSar Machinery Industry in Glasgow. 

An Intemiting Development. 

Our readers may be interested to learn that the well known firm, Blair, 
Campbell & McLean, Ltd., Engineers, Founders and Cop}>ersmiths, Govan, 
Glasgow, have still further extended their association with the sugar industry 
by acquiring the business, comprising the goodwill, drawings, and patterns, 
of the Harvey Engineering Company Ltd., of Glasgow, makers of sugar 
machinery and refinery plant. Blair, Campbell & McLean Ltd., were largely 
influenced in their decision to acquire this extensive business with a view to 
rationalizing the production of sugar and allied machinery and reducing 
manufacturing costs, which will undoubtedly prove of considerable advantage 
to users of sugar and allied machinery throughout the world. 

With the object of identifying the Companies above referred to, Blair, 
Campbell & McLean, Ltd., will in future adopt the title :— 

/ Blair, Campbell & McLean, Ltd., 

^ ; Harvey Engineering Company, 

Limited, nieori.oratmg (formerly McOnieHarvoy& Co. Ltd.), 

\ and A. & P. W. M(;Onie, 

and their address for correspondence will be Blairs Ltd.. (Jlasgow Engineer¬ 
ing Works, Glasgow, S.W.l. 

We understand that the control and management of the C’om])any will 
continue exactly as before, no changes other than in the title of the Company 
having taken place. 

The following brief resum4 of both Comj)anies will, we feel sure, j)r()ve of 
interest. Blair, Campbell & McLean, Ltd., were establishcul in the year 1838, 
and carried on an extensive business mauufact\iring sugar ])lant which, 
apart from the milling plant, at that date was ])riucipally composed of copper, 
and the Company rapidly gained a heading position due to the excdlence of 
their work, which position they have maintained to the ])roKent day. Their 
activities now embrace a wide field of engineering; and ecpiipinent of groat 
variety, constructed in iron, steel, bronze, co])per, aluminium, non-ferrous and 
acid-resisting metals including stainless steel, for a diversity of })urposes is 
manufactured for important industrial undertakings throughout the world. 
A list of the industries for which the Company caters, or of the spocializeil 
}>lant manufactured, would be very lengthy, and we will confine ourselves to 
stating that apart from the manufacture of sugar machinery and refinery 
plant, which department of the business has received special attention for 
many years, Blair, Cam])bell & McLean, Ltd., are noted for the manufacture 
of equipment for Distilleries, Breweries, the Chemical and Allied Industries, 
and Food Products, Artificial Silk, Tannin Extract Makers, and many other 
kindred industries. 

Their original works were situated in Scotland Street, Tradeston, but the 
business was transferred in 1904 to Woodville Street, Govan, new and com¬ 
modious works then being built. As the result of an ever increasing business 
these works have from time to time been extensively enlarged and now 
occupy considerable area and rank as one of the foremost and best laid out 
and ecpiipped in Glasgow. 

Messrs. Blair, Campbell & McLean, Ltd., acquired in the year 1917 the 
sugar machinery business of A. <&. P. W. McOnie, a company of excellent 
repute among sugar planters and producers throughout the world in their 
day. The founders of this business were two brothers Andrew and Peter 
McOnie, who prior to this date had been intimately connected with the sugar 
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industry, as Andrew McOnie was an original partner of the firm of W. & A. 
McOnie, and a brother-in-law of David and James Blair, the principals of 
Blair, Campbell & McLean, Ltd. In the year 1851, William McOnie, subse¬ 
quently a Lord Provost of the City of Glasgow, along with his brother Andrew, 
the father of Andrew and Peter McOnie mentioned above, established the 
sugar machinery business which ultimately became the Harvey Engineering 
Company Ltd., and it is not without interest to record the se(|uence of events 
which took place. 

The business established by William McOnie, afterwards 8ir William 
McOnie of Ballochneck, and his brother in 1851 was designated W. <fe. A. 
McOnie and their works were erected at the comer of West Street and 
Scotland Street where the Harvey Engineering Company’s works now stand ; 
subsecpiently on the retirement of Andrew McOnie and his son, the title of the 
Company was changed to W. &. W. McOnie. In the year 1888 Mr. Robert 
Hai-vey joined Ihe firm and the title €wlo})ted then was McOnie, Harvey & 
Company, and again later, in 1904, the Harvey Engineering Company Ltd. 

The })ast record of the Harvey Engineering Company Ltd., is one of which 
any Conqiany should be proud, and the name of Harvey is well known to those 
who in the N arious jiarts of the world, wdiere sugar cane is grown, are interested 
m sugar estates and sugar machinery. In their day the firm sup]died many 
of the largest and best e(|uip]>ed sugar factories and refineries in all ])arts of 
the world and justly earned the high reputation they long held for the re¬ 
liability of the machinery manufactured by them. 

While Blair, (’amjibell & McLean Ltd's connexion with the sugar industry 
was increased by the ac(|uisitioii of the business of A. eVr P. W. McOnie in 
1917, they had jirior to this supplied and tspiipped numerous comjilete 
sugar factories in various parts of the world and since then many comjdete 
jilants an<l B.C.IM. mills manufactureil at their works in (Jovan have been 
installed. Now, by their accpiisition of the business of the Harvey Engineering 
Co. Ltd., Blairs Ltd. intend that the high reputation for etlicient and sub¬ 
stantial machinery gained by that company shall bo effectively maintained 
by their successors, who will naturally be ])re]>ared to deal with all business 
for replacements, re})airs and extensions to existing Harvey equijnnent. In 
addition Blairs Ltd. intend to continue building e(|uipment to the Harvey 
Engineering (V). Ltd.'s designs, where clients so desire, and with this object 
in view have retained the services of certain of the technical staff previously 
employed by the Harvey firm. 

With these added facilities and advantages, Blairs Ltd. are clearly laying 
themselves out to offer to the world-wide sugar jiroducing interests useful 
service not only in the supply of eipiipment for producing raw and refined 
sugar, but also in the sujiply of jilant for the utilization of by-products, such 
as alcohol, fertilizers, etc., from molasses, in whicli line of business they have 
had much experience. It may be added that Blairs Limited have resident 
engineers and rejiresentatives throughout the whoje of the sugar producing 
world, whose serv ices are always available for advice or assistance as required. 

Mauss Filteb. —A battery of 8 of these rotary vacuum filters has been in 
constant use on the filtration of the first carbonatation muddy juice at Mt. Edgecombe, 
Natal. 1 Advantages claimed for the machine in comparison with the plate-and-frame 
filter are economy in labour and cloth, cleanliness and decreased sugar losses. These 
filters work at their best on thickened sludge and should not be considered as filters 
of high ju ice ca pacity, but rather as sludge dryers and sugar recuperators.a 

1 J* Bavlt : Report on Clarification and Filtration, South African Sugar TechnologiaU* Awo* 
elation, 1929, page 46. 2 See 1928, 217. 
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Recent Advances in Analytical Chemistry. Vol. 1 : Organic Chemistry. Editor : 

C. Ainsworth Mitchell, M.A., D.Sc., F.I.C. (J. & A. Churchill, London). 

1930. Price : 12s. 6d. net. 

Mr. C. L. Hinton, Chemist-in-Charge of the Analytical Department of the 
British Association of Research for the Confectionery Trades, London, has written 
the section on “ Sugar Analysis ” in this voliime dealing with recent progress made 
in the analysis of important commercial products. He has made a strikingly inter¬ 
esting and thorough review of the present position of this branch of work, which 
those who desire to be abreast of the knowledge of this particular subject would do 
well to study. In his preface he points out that the currently used methods of sugar 
analysis are very much matters of habit, and that new methods must have very 
special attraction in order to displace the older and less exact. His survey should 
assist by bringing out the points of recent advance that can be most usefully added to 
or displace existing methods, and by placing some of the newer independent methods 
in correct relation to the old. 

Mr. Hinton concludes his review by speculating on the trend of sugar analysis 
in the future. It seems certain, he says, that in the near future there will bo a dis¬ 
placement, perhaps a complete ousting, of gravimetric methods, the simplicity of 
the newer volumetric and colorimetric processes being boimd to make great headway. 
Physical methods will bo extended, since these best meet modem conditions demand¬ 
ing speedier results. Increasingly convenient apparatus will be developed for pH 
work, conductometric detemiinotions, spectrophotometry', and electro-titrations. 
Electrical illumination for the polarimeter and colorimeter will bo followed by the 
perfecting of the photo-cell for reading such light-transmitting instruments. The 
ultra-violet lamp has already found its way into sugar work, and perhaps the X-ray 
tube is not far behind. Lastly, he says, standardization will liave the effect of 
sweeping away many of the outworn and parochial methods still scattered up and 
down laboratories in different parts of the world. 


The Elements of Fractional Distillation. Clark S. Robinson. Second Edition. 

(McGraw-Hill Publishing Co., Ltd., London). 1930. Price ; ISs. net. 

Young’s “ Fractional Distillation,” while a classic of its kind, has to do almost 
entirely with the aspects of the subject as view'ed from the chemical laboratorj\ 
Until the publication of the present work in 1922, there was no work available for the 
engineer and plant operator. But this book, explaining as it did the principles 
involved in such a way as to make it possible to a2:)ply them to the particular problem 
in hand, at once established a place for itself in the literature of distillation. Now a 
second edition has been demanded. Its elementary character has been retained, 
but a good deal of material has been added (more particularly in dealing with the 
petroleum industry). As a guide to the principles of fractional distillation, it remains 
a valuable contribution, the study of which will be found by many interested in 
that branch of industry amply to be repaid. 


The Chemists’ Year Book, 1930. Edited by F. W. Atack, D.Sc., F.I.C. (Sherratt & 
Hughes, Manchester). 1930. Price; 21s. 

The ** Chemists’ Year Book ” has now been in existence for 16 years, during 
which period it has been gradually expanded and revised, and now comprises a 
guide which may be described as being indispensable to the chemist engaged in 
works or laboratory. One of its special features is the inclusion of tlie latest 
analytical methods in the technical sections, valuable to the trained chemist who 
may be suddenly called on to attempt analyses of a type with which he may not be 
currently familiar. This latest edition is brought well up-to-date, but it would now 
to be time to include a section dealing with the commercial analysis of sugar 
*and of saccharine products generally. 
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Brevities! 


Anglo-Ceylon & General Estates. —At the annual meeting of the Anglo- 
Ceylon & General Estates Ltd., Sir Edward Rosling stated that the Mauritius sugar 
estates of the Company had achieved a loss for the year of some £9000, the net price 
for the sugar being £il per ton as compared with £12. lOs. in the previous year ; 
this on a crop of 17,160 tons of sugar. As for the tea crop in Ceylon, the principal 
tea producers in India, Ceylon and the Dutch East Indies had entered into an 
agreement to reduce crops by certain percentages. The tea market was suffering 
from a plethora of common teas and with the proposed restriction, which will chiefly 
affect this class, there were good grounds for expecting an all-round improvement. 
As for sugar Sir Edward Rosling remarked that it was too much the plaything of 
politicians. 


South African Sugar Crop. —^According to our Durban contemporary, the 
estimates of the current South African sugar crop are now in the neighbourhood of 
360,000 short tons and a total croi3 of 375,000 tons is considered highly probable. 
Since the current consumption of the Union is approximately 204,000 tons, this 
would leave a balance of 171,000 tons to bo exported or otherwise dealt with* 
representing approximately over 46 per cent, of the crop. Last season’s actual 
output was 298,635 short tons, so if the present estimate is reached, the increase in 
the one season will be no loss than 76,365 tons. Inland price levels are being main¬ 
tained at £23 for refined; but when export prices, manufacturers’ rebate.s and 
other incidentals are taken into account, the average price is not going to pan out 
much above £15 per ton. 


The French Beet Crop. —^The Journal des Fabricani de >Sucre states that this 
has been one of the rainiest summers on record for the French sugar beet crop. A 
fine {September would have redeemed much, but this has not been forthcoming. 
Nevertheless the crop is spoken of as enormous and may reach 1.125,000 metric tons 
of refined. At mid-Sejitember the sugar percentage vas estimated at 16*73, the 
weight of roots per hectare 31 tons, and the estimated sugar per hectare 5*195 tons 
which is above the ten years’ average of 4*451) tons. The 1929-30 consumption in 
France has reached 937,000 tons, os compared w*ith 918,000 tons in 1928-29 or an 
increase of 2*29 per cent. The round million tons has still to be reached, and the 
achievement is not rendered easier from the fact that the price of sugar remains high, 
owdng to the internal tax on it. 

Formosa : Sugar Production. —The Department of Overseas Trade reports 
that the first official forecast of sugar production for the 1930-31 season in Formosa 
has just been published. The output of centrifugals (including “ jdantation whitt' ”) 
is placed at 13,067,667 piculs (771,645 tons), and that of brown sugar at 169,903 
piculs (10,033 tons), making a total of 13,237,670 piculs or 781,678 tons. The above 
estimate envisages a decrease of 270,481 piculs (15,972 tons) on the actual production 
realized in 1929-30. The decrease may be ascribed to a reduction of 8709 Ko^ 
(20,873 acres) in planted area. The estimated yield of sugar per Ko, however, is 
placed for this season at 145*76 piculs, as against 135*72 actually realized last season, 
average sugar content being taken at 12*72 per cent, in each case. This higher 
estimate is based on the continued spread of better varieties of cane. 


The Porto Rico Sugar Crop. —^Infonnation to hand from Porto Rico indicates 
that the forthcoming sugar crop will be considerably reduced from earlier estimates 
and in all probability will be somewhat lower than this year’s total of 886,000 tons. 
The rapid distribution of the POJ 2878 seedling canes and the remarkable results 
ochiev^ witli regard to their yield (16 tons extra of cane per acre and 2 tons more 
of sugar than with BH 10(12) made it reasonable to assume that a million tons was 
to be produced ; but two serious misfortunes have cropped up to prevent it. One 
was an extremely severe drought from January to the beginning of September, said 
to be the worst experienced in the past fifty years. The other was the very recent 
discovery of “ gummosis ” infection in POJ 2878. Up to recent date nothing hod 
been known as to the susceptibility of that variety to such a disease* It is hoped 
that it will be confined to a smal l reg i on, as at present is the case . 

1 The Eo, or Chd, Is virtually equivalent to the hectare.—K d. I.SJ, 
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South Africa tackles the Sugar Dumping Problem. —News to liand from 
South Africa indicates that although the import duty on sugar entering the Union 
was raised to 12s. 6d. per 100 lbs. by the new Tariff Act passed last May, the Govern¬ 
ment still retains the power to impose anti-dumping duties additional to the basic 
rate of import duty, and is credited witli the intention of protecting the local market 
fully against threatened importations of sugar offered at prices below the economic 
cost of production. In this event, any attempt on the part of European beet sugar 
manufacturers to dispose of their surplus stocks at low prices on the South African 
market seems doomed to failure. As a matter of fact, the invasion of this outside 
sugar into tliat market has dropped to zero of late months. Imports of foreign sugar 
for the months of May and Juno amounted to only 435 tons. During July not a 
single ounce entered South Africa. 


Sir J. L. Hulett & Sons Ltd. —Tlie annual Report of the loading Natal sugar 
firm shows that for the year ended April 30th last the net profit amounted to £45,922, 
as compared with £159,6S2 in 1928-29. A dividend of 0 per cent, (as againt 15 per 
cent.) is being paid. The quantity of sugar manufactured during the season was 
77,973 tons, which was rather more than 6 per cent, below the previous year's 
oiit{)ut. This crop was the out]jut of only three of the mills, viz., Darnall, Amatikulu, 
and Felixton, Tinloy Manor l)eing <*lo.sed down witli the object of making as full 
use as possible of the large capacity of the Darnall null and thus reducing the cost 
of manufacture. The net return of the mill per ton of 96“ raw sugar was £12. 14s. 8d., 
as compared with £15. 8s. 5d. for the previous year. The pre^sent crop is expected to 
be the largest over produced, being estimated at 95,090 tons and will be dealt with 
by the throe mills above referred to. 


Acreage under Sugar Beet in Great Britain. —Preliminary statements of 
the acreage under crops on 4th Juno, 1930, issued by the Ministry of Agriculture* and 
Fisheries and the Department of Agriculture for Scotland show u large incre^ase in 
the acreage under sugar beet for this year. The figure now published is 348,100 
acres compared with 230,500 for last year, an increase of 117,600 acres or about 
51 per cent. This is the largest figure yet recorded for the beet crop in this country. 
The latest figures of the acreages in Great Britain under the crop in jirevious years, 
during which the boot sugar subsidy has been paid, hav(' been as follows :— 


Year. A crease. 

1924 . 22,637 

1925 . 56,243 

1926 . 129,463 

1927 . 232,918 


Year A(5rf*aKe. 

1928 . 178,047 

1929 . 230,553 


1930 (preliminary 348,100 
statement) 


At the end of August the growing sugar beet was considered generally satis¬ 
factory but a heavy crop was not indicated. More sun was needed to obtain a good 
sugar content. 


Death of Mas. G. L. C. Howard. —The death has to be recorded of Mrs. 
Howard, wife of Albert Howard, C.l.E., the director of the Institute of Plant In¬ 
dustry in Indore, India. She was herself a scientist, having graduated with first 
class honours in Natural Science at Cambridge, and her work is bound uii inseparably 
with that of her husband, who after starting his career as Mycologist in the West 
Indies werit to India as Imperial Economic Botanist at Pusa. Apparently soon after 
their marriage, a post was created for her as “ Second Imperial Economic Botanist ” 
at Pusa (in 1910) and thereafter the two devoted themselves to the study of various 
crops in succession and wrote valuable monographs on various matters connected 
with Indian agriculture. Since these memoirs and bulletins were almost all pub¬ 
lished under their joint names, it is not possible to say what part each took; but 
generally speaking Mrs. Howard was regarded as more interested in genetics and 
heredity than in the practical surroundings of the crops. Of late years both have been 
attached to the Institute of Plant Industry in Indore and have gradually diverted 
wieir attention to cotton. Mrs. Howard’s last distinction was to be invited to act as 
President of the Agricultural section of the 16th Indian Science Congress, held in 
Madras in 1929, when she delivered an illuminating address on “ The Improvement 
ot Plants whi ch has received notice in our columns. 1 

1029, 487; 1930, 123. 
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Colloids in Granulated Sugar. C. F. Bardorf.^ Ind, ds Eng, Chem.., 1930, 22, 
No. 8, 907. 

The question of colloids (highly dispersed cane wax) in granulated sugar was 
brought to the attention of the author by the claim of certain soft-drink manu¬ 
facturers that some granulated sugars tend to coagulate the flavouring extract used 
in the preparation of aerated beverages. This coagulation becomes apparent in one 
of two ways ; the bottled product loses its brilliancy, or some of the extract forms a 
flocculent collar on the surface of the liquid. Strange to say, granulated sugars of 
superior quality, from a refiner’s point of view, have proved more troublesome in 
this respect than those of admittedly inferior quality. For the purpose of rapid 
comparison, granulated sugars were subjected to three tests : (1) by observation of 
the brilliancy and colour of the crystals under a daylight lamp, (2) by observation of a 
60 per cent, solution in a white glass tube (Nessler, } in. x 18 in. ; depth of liquid, 
12 in.), and (3) by a percolation test. The percolation test was made in a 1 in. X 
4 in. glass tube. The tube is filled with the sugar to be examined and slightly tapped 
to settle the grains, and then 5 to 10 ml. of cold distilled water are dripped slowly on 
the sugar. As the water percolates through the crystals, it carries with it any 
colouring matter and also much of the colloidal wax. When the water has penetrated 
about 2 in. (5 cm.) of the crystals, a ring is formed in the tube at tlie bottom of the 
descending column of water. This ring may be light yellow, or brownish, and when 
colloids are present to an appreciable extent, will have a decidedly gray tinge. From 
the character and intensity of the ring a fair estimate can be made of the relative 
quality of the sugars under examination. Though admittedly crude, this method 
docs enable the refiner to establish the variation in the so-called standard granulated 
sugars. 

With the co-oj>oration of an aerated beverage manufacturer, 10 samples of granu¬ 
lated sugar were tested by preparing simple symps and then adding an emulsified 
preparation which had previously been known to separate from the finished beverage. 
The usual trade bottles were filled with properly diluted extract and syrup and set 
aside for observation. After 2, 3, or 4 days a record was made of the condition of the 
beverage \\ ith respect to the absence or presence of coagulated or flocculated extract. 
Kemarkable differences were to be observed : some bottles showed distinct rings of 
<*losely packed coagulated material while others exhibited loose flocculations. 
In the accompanying table the quality of the sugars is indicated in accordance with 
the three tests and degree of flocculation, a indicating little or no flocculation ; 


intermediate ; and c. the maximum. 

Test Test 

Sample 1 2 

Test 

3 

Turbidity 

A^h 

IVr Cent. 

Floccu¬ 

lation. 

1. 

a 

a 

a 

.. a 

0-0030 

. . c 

•> 

a 

a 

a 

a 

0-0070 

.. b 

3. 

a 

b 

b 

. . 6 

— 

b 

4. 

b 

b 

b 

c 

0-0080 

a 

6. 

b 

b 

b 

c 

0-0136 

., a 

6. 

b 

b 

b 

c 

0-0164 

., c 

7. 

c 

c 

c 

. . a 

0-0104 

a 

8. 

a 

b 

a 

a 

0-0020 

.. b 

9. 

Ot « • 

a 

a 

.. a 

00050 

. . a 

10. 

Cl .. 

b 

b 

b .. 

0-0074 

c 

A critical examination of the table throws little light on the 

cause of flocculation. 


Since sugar of inferior quality—for example, samples 4 and 5—proved satisfactory, 
samples 1 and 2 were found unsatisfactory. Again, the average percentage of ash of 
sugars classed as a, under flocculation colunm, is 0-010, while classes b and c contain, 
respectively, 0-006 and 0-009 per cent, of ash. Sugars, 1, 2, 6, and 10 had been 
refined from Natal raws; 4 and 6 from Cubans, and 8 and 9 from British West 
Indian raws. A second lot of sugar No. 7 was subjected to another experiment and 
test a nd fell into the c class under turbidity, but nevertlieless main tained its status as 

I This Review Is copyright, and no part of it may be reproduced without permission.— 
Bditors I,8.J. 2 St. La^Tcncc Sugar Refineries, Montreal, Canada. 
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a in flocculation column. So far as this preliminary investigation has gone no 
conclusive data have been found to suggest the cause of flocculation. Gleneral 
excellence of a sugar does not guarantee such non-flocculent tendencies in the pro¬ 
ducts. Indeed, from the observation of samples 1, 2, 8, and 9 perfectly satisfactory 
beverage products would be expected. But since all granulated sugars (No. 2 
excepted) refined from Natal raws fall into the c class as regards floe production, it is 
to be inferred that the colloid dispersion in this sugar has some adverse influences. 
That the nature of the dispersions, rather than the quantity of colloids, is a deter¬ 
mining factor is suggested by the fact that sugars 4 and 5 gave the most turbid solu¬ 
tions of the ten lots examined and, strange to say, produced no flocculation. Finally, 
samples 1, 2, 3, and 9 are to be regarded as very fine examples of standard granulated 
and are fully up to the best commercial products of their class. 


Multiple Standakd Colorimeter for pK Determinations. S. L. Leiboff. 

7nd. <§? Eng, Ch^m, (Anal, Ed.), 1930, 2, No. 2, 194. 

This colorimeter was especially designed for matching colours of unknown 
solutions where a single standard cannot bo used, particularly in colorimetric hydro- 
gen-ion determinations of wide range. Usually such determinations are done in 
test-tubes in a block comparator where the tubes are placed side by side and the 
colour differences observed. In the colorimeter here described all the standards are 
contained in small, rectangular bottles of uniform size with two opposite parallel 
plane sides, the distance between which is uniform in all the bottles.^ This allows 
the passage of light through equal depths of solution. The 
standard bottles are placed close together in a black rect¬ 
angular box (lower figure). This box contains circular 
fenostrae on two opposite sides parallel to each other. Each 
bottle fits snugly between a pair of fenestrae, thus allowing 
the light to pass through a uniform depth of solution with 
all the standards. The upper figure shows the colorimeter 
with the standards in place. It consists of compartment 
A, which contains two mirrors, M and placed at 
an angle of 46° and parallel to each other. Mirror M' is 
half the size of mirror M. Tlie cylinder B carries a mag¬ 
nifying lens, L, and an eyepiece, E. To facilitate tlie 
reading the reading tube itself may be sloped, with the 
mirrors tilted at an appropriate angle. 

For the determination of pH the following arrangement 
is used : In compartment C are placed the unknou^n 
standards and comjiensators. Bottle 1 contains the 
unknown solution with the appropriate indicator. 
Bottle 2 contains distilled water. Bottle 3 contains 
the unknown solution, but without indicator, to com¬ 
pensate for cloudiness and colour of the unknown. 
The box containing the standards is placed at 4 and 
is moved along the stage horizontally by means of 
a rack and pinion, BP, with the thumb screw TS, 
This box is moved along on the stage while the 
operator is looking tlirough the eye piece until the 
closest match is obtained between the standard and the unknown. The light passing 
through the fenestrae F and F' is reflected upward by the mirrors—^mirror M 
covering one-half of mirror M, and produces, when viewed through the eyepiece, 
the effect of a circle, one-half representing the standard and the other half represent¬ 
ing the unknown. Comparisons may be made by artificial light by placing a few 
sheets of tissue paper between the source of light and the colorimeter in order to 
diffuse the light. 

fm. bottles are Nos. 81.190 and 81,192, Elmer Amend Catalogue, 1927, p. 706. 

These bottles are used for speetroscopic work and are Snexi)ensive. ' 
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Impboved Method of Cooling and Cubing Massbcuites. R. C. Pitcairn. Siigar 
News, 1930,11, No. 4. 180-186. 

In 1925-26 it was noticed in the Hawaiian-Philippine Co.’s plant, P.I, that 
a single scroll helix crystallizer if only half filled led to a reduction in the time of 
cooling of about 50 per cent. In 1929 Mr. W. G. Hall suggested super-imposing one 
helix on another to obtain the same result for a full crystallizer; and the advantages 

as to economy of space and equipment 
were at once obvious. A series of com¬ 
parative tests were made on Ciystal- 
lizer-A with superimposed helix, and 
Crystallizer-B with the single sub- 
merged helix, and were run for two 
months, under identical conditions as 
to quality of massecuite and temper¬ 
ature conditions. In connexion with 
the group of strikes put through “A,” 
the average gravity purity of the 
resultant molasses from those strikes 
showing the higher temperature at 
the time of centrifuging, namely 
1()0®F., was lower than the a.g.p. 
of the molasses from those strikes 
that were dropped into the centrifu¬ 
gals at an average of 96“F. Also, 
it was lower than the a.g.p. of the 
molasses from those strikes put through “ B ” even though the average temper¬ 
ature of the massecuites discharged from “ B ” was 92'’F. One seems justified, 
therefore, in assuming that it is not necessary to cool crystallizer goods to the 
same point as has been customary in past crystallizer practice. From actual 
tests run over a period of 60 days under factory working conditions it was shown 
that more than three times the volume of massecuite could be cured and cooled 
in “ A ” than in “ B ” in the same length of time and with the same results. The 
time of curing and cooling to got the same results was reduced from 152 to 42 hours 
or approximately 72 per cent. It would appear that the presence of entrained air 
in the massecuite after curing and at the time of centrifuging, and the temperature 
of the massecuite at the time of purging, have decidedly opposite effects on the vis¬ 
cosity and purging qualities of the same ; but it was found that air-filled massecuites 
could be purged at 100°F. with as good mechanical results as air-free massecuite 
at 92®F., while giving the same exhaustion to the resultant molasses. By the 
use of the superimposed helix, a more thoroughly controlled mix of the massecuite 
is secured as well as a reduction in the water-content during the process of crystalli¬ 
zation, which goes on with a more complete use of all the working surfaces of the 
crystals than in the old type of water-jacketed, water-tube, or ordinary U-shaped 
crystallizers. A final point is that the formation of false grain during the time 
the massecuite was in “A ” was largely obviated, due to the same cause, namely, 
the more even conditions of temperature and saturation. 

/Sampling of Cane in the Field. J. G. Davies.^ Memoirs of the Imperial College 
of Tropical Agriculture^ Trinidad; Sugar Technology Scries^ No. 3. 

Sub-sampling Cane Samples. —It is general practice in the British West Indies 
to sample a field of cane by cutting down one or more stools, and sub-sampling the 
sample so obtained; but so far figures dealing with the “ standard error ” of any 
method of sub-sampling do not appear to have been published. In taking up this 
matter, the following methods of sub-sampling were examined by the author ; 
(^) by quadrants, in which each individual cane of the sample is cut through its 
entire length into four approximately equal parts; (2) by halves, in which each 
indivi dual cane of the sample is cut through its entire length into two approximately 
1 Assistant Sugar Technologist, Imiyerial College, Trinidad. 
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equal parts; and (3) by thirds, in which the top of one cane is used, the middle of 
the next, and the bottom of the next. One complete stool was taken to represent a 
sample, which was then sub-sampled by each of the above three methods, put through 
a mill, analysed, and the “ standard error ** calculated. ^ Summarizing the results 
of the tests for the sucrose per cent, cane, the standard error of all sub-samples 
from the mean of their stool averaged out for the three methods as : (1) 0*259; 
(2) 0*349; and (3) 0*768. Hence there is no significance between the standard 
errors of methods (1) and (2), but a significant one between these and No. 3. 
Method (1) is therefore suggested as suitable for use in sub-sampling the samples 
from an experimental plot; No. (2) for the ordinary routine analysis, e.g., in deter¬ 
mining the degree of ripeness of a field ; and No. (3) the most rapid, only for a very 
rough estimation. 

Sampling by the Stool. —In Trinidad a field is sampled by cutting a complete 
stool, instead of separate canes from different stools; but the points that arise 
when this procedure is adopted are ; (o) the sucrose variation from stool to stool; 
and (6) the standard error of samples consisting of varying numbers of stools collected 
at random. In investigating these questions, 96 stools were collected at random from 
a 1-acre field, each being sub-sampled by the quadrant method (above), weighed, 
ground, and analysed. The results obtained showed 8*62 and 14*28 as the lowest 
and highest sucrose per cent, cane, that is a considerable variation from one stool 
to the next. The standard error of the population was fairly high, viz., 1*283 ; 
but the standard error of the mean of the 96 stools was small, showing that a sample 
of this magnitude gives a very fair basis to work on. It was calculat-od that 28 
stools per acre w*ould have to be collected to give a standard error of 0*50 ; 15 for 
0*75 ; nine for 1*00 ; and four for 1*80 per cent. Another observation w*a8 that those 
stools collected from drain rows were significantly lower in sucrose content than those 
collected from rows between drain rows and middle rows, and the stools collected 
from these “ between ” rows were lower than those from the middle rows. This 
jjaper, therefore, demonstrates a method enabling the sucrose content of a field to be 
determined with a known degree of accuracy. It is recognised that slightly increased 
laboratory expenditure will thus be necessitated, but the additional sugar recovered 
will leave an appreciable margin of profit in the end. // 


Effect of Humidity on the Deterioration of Raw Sugar on Storage. R. H. 

King^ and D. Suerte. Contribution No. 660 of the Sugar Technology 
Division, College of Agriculture, University of the Philippines ; Sugar News, 
1930, 11, No. 8, 434-448. 

During the present period of excessive production, the problem of storing sugar 
with a minimum loss of sugar becomes an important one. An investigation has been 
imdertaken using Plnlippine raws and refined in order more particularly to determine 
the sucrose loss under various conditions, especially relative humidity. Sugars 
were kept in humidity chambers at a constant temperature of 27*5°C. during varying 
periods of time, at the end of which they were analysed. On the average all sugars 
showed no deterioration at a relative humidity of around 68 per cent. Below this 
point they gained in sucrose due to the removal of water ; but above it sucrose was 
destroyed, especially above 84, when the deterioration was exceedingly rapid. This 
considerable deterioration does not occur throughout the entire contents of the sack, 
being (as one would expect) least in the interior. Observations were made of the 
number of micro-organisms per c.c. under the different conditions. In general there 
occurred no increase in organisms up to 70 per cent, humidity during any length 
of exposure ; but above 75 all sugars develop deteriorating organisms at practically 
the same rate if sufficient time be allowed. Their development appears to follow a 
geometrical relationship. Another point investigated was the effect of humidity on 
the caking, known to be due to the presence of a gum of indefinite composition, dry 

1 “ SUndard error “ mu: v'voriiSir: and the Vartonoe: ir^ ^rodo m ^ explanation 
of these statistical terms is given by Maskeli in Tropical AgrioutluTe, V, No. 12, 806-309. 

2 Professor of Sugar Technology, College of Agriculture, Univerrity of the Philippines. 
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at a low moisture content, and extremely sticky when more water is present. When 
yet more water is present, the gum becomes colloidal, and loses its adhesive or sticky 
property. Caking of all sugars took place below 70 per cent, relative humidity ; 
at 75 per cent, it was particularly apparent; but at a greater humidity, viz., 80 per 
cent, no difference wa.s noted between sam^des, all being moist and loose. Sanitary 
conditions of centrifugals, especially clean floors and wash-water, and general mill and 
boiling-house sanitation will reduce contamination, but maintenance of humidity 
inimical to micro organisms will prevent loss. The deterioration factor at the time 
of sacking (moisture divided by 100-—pol.) is not a measure of the possible deterioration 
under tropical and sea-side storage conditions. Equally worthless is the “ count ” 
of micro-organisms. Essential features of the construction of a sugar warehouse to 
keep raw sugar for a considerable period without deterioration are : Elimination of 
draughts ; adequate soil drainage ; imi>ermeable floor; economic piling and unloading; 
and maintenance of constant humidity. Details of constructions of such a building 
were given in the Comrnitee Reports of the Philippine Sugar Association for 1924, 
and are exceedingly exact. Storage houses built under this plan keep raw sugars for 
a considerable period without deterioration. 

Alcohol Motor Fuel Mixtures : Advantages and Dis advantages. W. Ostwald, 
Chemiker Zeitung^ August 20th, 1930. 

Liquid fuels Cv^ntaining alcohol differ in certain important properties from the 
hydrocarbon fuels for which the ordinary^ internal-combustion engine is designed. 
It cannot be said, however, that they are less suitable for the purpose in view, and 
they possess, in fact, certain advantages. Difficulties may arise in changing over 
from petrol to alcohol nuxturcs, and one of the worst of those is due to the property 
of alcohol mixtures of loosenmg rust and dirt and depositing it at the lowest point 
of the fuel system, so that stoppages may occur whem the power alcohol is used for 
the first time. Corrosion is not set up by power alcohol, as it is by mixtures containing 
methylated spirit. Whilst petrol generally deposits dirt in a moist condition which 
assists its elimination, sludge from a power alcohol mixture is diy, so that 8|x>cial 
arrangements have to bo provided for its collei’tion. Alcohol mixtures have great 
solv€»nt power for varnishes, etc., so that corre8])ondiiig care has to be taken to avoid 
spillages on the paint-work. The greatest difficulty, however, is caused by the ten¬ 
dency of ]jower alcohol to separate into its components if it becomes wet with water. 
Power alcohol is a ternary mixture, in which the alcohol serves to maintain homogen¬ 
eity in a mixture of hydrocarbons and water. The stability range of such mixtures 
is very narrow, both as regards concentrations and temperature. On the road, a 
turbidity of the fuel will cause little trouble, as the vibration will keex) the moisture 
more or less uniform, but during a long stop the alcohol-water phase will collect at tlio 
bottom of the tank, tlie engine will be impossible to start, and the only remedy is to 
drain the whole fuel system. By using a petrol rich in unsaturateds and aromatics, 
and a high-percentage alcohol, tiiis difficulty can be minimized to some extent, in 
that mixtures can be obtained which will take up 2 per cent, of water without separa¬ 
ting into two phases. Tlio worst trouble will occur in changing over from petrol to 
pow'er alcohol, as most petrol systems contain “ dead spots ” in which water 
accumulates undetected until the sensitive mixture is run in. Another tjqie of 
difficulty will arise with the wddely-used tw^o-stroke engine, with which the lubri¬ 
cating oil is often mixed wdth the fuel, as the oil acts as a precipitant towards power 
alcohol. In addition, engines are generally more difficult to start on power alcohol, 
especially in cold weather. The advantage of power alcohol lies particuloily in the 
clean way in which it burns, so that carbonization is minimized. In addition, such 
alcohol is to some extent an “anti-knock,” so that an engine will run more smoothly on 
power alcohol than on petrol, whilst the power alcohol will not dilute the lubricating 
oil to the extent which occasionally happens with petrol. The lower calorific value of 
alcohol is scarcely noticeable in practice on account of the above advantages. Since 
August Ist, 1930, between 10 and 16 per cent, of the motor fuel used in Germany 
l>as been compelled, by law, to consist of a power alcohol mixture. 
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Ebror in Polarisoopic Measurements (dub to Turbidity). H. K, Miller and 
J. C. Andrews. Ind. and Eng, Chem, (Analy. Ed.), 1930, 2, No. 3, 283. That accur¬ 
ate polariscope solutions require the use of perfectly clear solutions is common 
knowledge, though there is little information as to the extent of the error which may 
arise if this precaution is neglected. Figures ore given for the specific rotation of 
turbid solutions of amino-acids in tubes of (o) 1 dm. and (6) 4 dm. One turbid 
solution read (a) 13*9 and (6) 11‘4, and another (a) 16*8 and (6) 9-4, whereas the same 
reading should have been obtained for (a) and for (6). This in fact was the case for a 
clear solution of sucrose (1*0796 grm. per 100 c.c.), which read (a) 67*00 and (6) 67*00. 
—Polarization of Raw Cane Sugars tested by the N.Y. Sugar Trade Labora¬ 
tory. F. W. Zerban. Facts about Sugar, 1930, 25, No. 18, 438-440. A table shows 
for each year from 1910 to 1929 the polarization of samples from all sources un¬ 
differentiated as to origin. A second table shows the geographical classification for 
1925 to 1929, as follows :— 


Year 

Number of samples; per cent, of Total 
Cuba P.R. PhU. Misc. 

^ Cuba 

—Average Polarization— 
P.R. Phil. 

Misc! 

1925 .... 

70*7 . 

. 11*3 .. 9*4 

. 8*6 . 

96*03 

. 96*22 . 

. 96*80 . 

95-82 

1926 .... 

72*5 . 

. 10*0 .. 7*5 

. 10*0 . 

96*04 

. 96*39 . 

. 96*79 . 

. 95*86 

1927 .... 

69*2 . 

10*1 .. IM 

. 9*6 . 

. 96*39 . 

. 96*45 . 

96-82 . 

. 96*09 

1928 .... 

64-« . 

12*1 .. 12*9 

. 10*1 . 

. 96*39 . 

. 96*29 . 

. 96*86 . 

. 96*07 

1929 .... 

67-9 . 

. 6*8 .. 13*7 

. 11*6 . 

. 96*60 . 

. 96*32 . 

. 96*75 . 

. 96*35 


These figures do not quite represent the sugars imported into the U.S., since 
those imported from estates owned by the refineries are not analysed by the Labora¬ 
tory, while some Cubans represent stored lots which are tested every time they are 

sampled for re-sale.- Decolorizing for Polarization. A. M. Schwedow, 

Zapiski, 1929, 8 , 513 ; through Centr, Zuckerind., 1930^ 38 , No. 31, 901. To 50 c.c. 
of the normal-weight solution, one adds 1-12 drops of a 30 per cent, water solution of 
pyrogallic acid, followed by 0*2 c.c. of lead acetate to each drop of the former re-agent, 
after which the liquid is made up to 55 c.c., mixed, filtered, and polarized. The 
flocculent precipitate thus produced is very adsorbent towards the colouring matters, 
giving a filtrate which is never cloudy, os sometimes occurs with lead acetate alone. 
(This was tried out with beet products; and it would be worth ascertaining if this 
favourable effect is confirmed with cane products also).— Data on “ La Carlota ** 
Central, P.I., 1929-30. H. Gifford Slower. Communicated to this Jcmmal by t?ie 
Central Azucarera de la Carlota, Negros Occ., P,I. This factory again established a 
record for the Philippines,^ details being as follows :— 

Commencement of crop, October 28th, 1929 ; Termination of crop, March 23rd, 
1930 ; Possible working days, 127 ; Days of 24 hours, 126*5 ; Days of 24 hours worked, 
126*2 ; Average of hours worked per working day, 23*39 ; Average of hours worked per 
day of 24 hours, 23*45 ; Time lost due Factory, 12*02 ; Time lost due to want of cane, 
19*36 ; Based capacity of mills, metric tons, 3760 ; Average milled per working day, 
metric tons, 3830; Average milled per day of 24 hours, metric tons, 3846 ; Average 
milled per 24 hours worked, metric tons, 3886 ; Total sugar manufactured, sacks of 
57*6 kilos (126*8 lbs.) net, 1,120,622; Total sugar manufactured. Tons, 64,436; 
Total cane milled, metric tons, 486,467 ; Average purity crusher juice, 87*67 ; Fibre 
in cane, average, 11*06; Tons of cane per ton of sugar, 7*66 ; Total number of cars 
loaded, 113,018; Average weight per car, 4*30; Acres cropped, 30,601 ; Average 
metric tons of cane per acre, 16*90 ; Hectares cropped, 12,389 ; Average metric tons of 
cane per hectare, 39*26; an average extraction in mills, 94*17.— Mechanism of 
Charcoal Activation. M. E. Barker. Ind, db Eng, Chern,, 1930, 22, No. 9, 
026-931. On activation the true density of charcoal increases, producing on internal 
shrinkage, resulting in the formation of numerous small spaces within the granule. A 
c^stalline surface is produced. Activation produces a more active surface, and a 
very large internal surface as well as a large volume of very small capillaries. In the 
best activated charcoals there is still present a considerable amount of both hydrogen 
and oxygen. t p n 


I See also I.S.J,, 1020, 443 ; and In previous years. 
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UNITED STATES. 

Cane Crushing Apparatus (Crusher-Shrkddkr). Francis Maxwell, of Wallington, 
Surrey. 1,763,865. June 17th, 1930. 

Objects of this invention are to provide : a combination of structiues, including 
feeding rolls, a shredding roll, juice expressing rolls, means to assist in the feeding of 
the shredded cane to the latter ; and means for swinging a shredding roll relatively to 

retain the shredding roll in any desired 
position relatively to the other roll. 
The machine or ajiparatus scloctt?d 
to illustrate the invention is of the 
typo by the use of which cane is 
received and pressed between a j>air 
of comparatively slowly rotating rolls 
10 and 11, and then is acted upon by 
a shredding roll 12, rotating at a 
relatively high rate of speed, after 
which it IS fed to a juice-expresssing 
, mill having rolls 13, 14 and 16. The 
rolls 10 and 11 are journaled in 
frame members 16 and 17 and co¬ 
operate to press cane received there¬ 
between and to crush the same while 
feeding it toward the roll 12. The 
rolls 10 and 11, in this instance, are 
illustrated as being of the Krajewski 
type, the perijiheral surface of each 
being provided with hollows and ridges 
which mtermesh and cause a })ariial 
dismtogration of the cane passtnl therebetween. Interrneshing gears 18 and 19, 
secured respectively to roll shafts 20 and 21, obtain power through a shaft extension 
22, which is suitably driven by any desired source of power. The shredding roll 12 is 
journaled in arms 23 and 24 of a swingable supporting member 25. A roll shaft 26, 
to which the roll 12 is sc'ciimd, extends bewond one of the arms and has a gear 27 
sec'ured to the end thereof. The mernlier or support 25 is journaled between brackets 
28 and 29, 80 <*ured respectively to the frames. A roll support carrying shaft 30, 
upon wliich the support 25 is rotatably mountixl, extends beyond one of the brackets 
and has a gear 31 secured to the end thortoof. A coupling also secured to the outer 
end of shaft 30 is provided to connec't the same with any desired source of power. 
The gears 27 and 31 intormesh, whereby the power and movement received by the 
shaft 30 is transmitted to the roll 12. Lever arms 33 and 34 oxU'iid outwardly from 
the arms 23 and 24, and by means of a link 35, are each eonneeted to a slide 36 slidably 
supported in ways 37, formed in a bracket 38, secured to each frame 16 and 17. 
Lach slide 36 is eonniH'ted to a piston rod 39, which is reciprocable by means of a 
fluid operated piston disposed within a cylinder 40. Ptjrts 41 and 42 are provided 
in the cylinder 40 to permit the ontraiic© therein of suitably controlled operating 
fluid, whereby the piston 39 aiul slide 36 may be moved in either direction. Tlie roll 
12 is iirovidod with a plurality of shredding t-eeth 43 which are disposed in longi¬ 
tudinally aligned rows, and in staggered relation with resjiect to each other about the 
periphery of the roll. These teeth attack the crushed and broken cane as it emerges 
from the rolls 10 and 11, and by co-operating with the roll 11, cut uj) and shred the 
cane into a substantially wavy mass of fibres whereby the juice colls are thoroughly 
opened up. The roughened surface of roll 11 tends to retard the cane, duo partly to 
the difference in speed between thow^ rolls while the roll 12 acts upon it. _ 

' Copies of specifleations of patents with their drawings can be obtained on application to the 
following— United : Patent Office, Sales Branch, 25, Soutliampton Buildings. Chancery 

Lane, London, W.C.2 (price Is. each). Abstracts of United Kingdom patents marked in our Review 
with a star (*) aie reproduced from the lUuetrated Official JourtuA (Patents), with the permission of 
the Controller of H.M. Stationery Office, London. Sometimes only the drawing or drawings are 
so reproduced. Unilei iS^atet: ConunlBsioner of Patents, Washington, D.G. (price 10 cents each). 
Franca: Llmprimerie Rationale, 87, rue VieiUe, du Temple, Paris. Germany : Patentamt. Berlin, 
Germany. 
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The shredded cano, after leaving the shredding roll, is directed toward a juice 
expressing mill by a chute 44. A roller 46, driven by a belt or chain 46 from roll 16 
of this mill, urges the shredded cane into the bite of the co-operating rolls 13 and 16, 
between which it passes. After passing the rolls 13 and 16, the cane is turned toward 
the bite of the co-operating rolls 13 and 14, by atum-plate 47. From rolls 13 and 14 the 
pressed cane may be directed to subsequent mills when desired. J3y means of the fluid 
controlled swingable support 26, the shredder roll 12 may be adjustably positioned with 
respect to the roll 11, and be resiliency retained thereat. This arrangement permits 
an adjustment of the constricted passageway between the roll 11 and the roll 12, to 
vary the same whereby the capacity to receive and shred cane is adjustable to com¬ 
pensate for variations in the quality of the cano being worked. The resiliency afforded 
by this arrangement prevents choking at this point by permitting the shredding 
roll 12 to swing away from roll 11, whereby foreign articles or a surplus quantity of 
cano will be permitted to pass should an occasion arise whereby such should pass the 
rolls 10 and 11. The provision of means to swing the roll 12 away from the roll 11 
also permits an inspection of the apparatus at this point, and facilitates repairs there¬ 
to. It is also possible, when it is desired to temporarily or otherwise discontinue t he 
shredding action, for testing the action of the rolls 10 and 11, or other experimental 
requirements, to prevent the action of the shredding roll 12 by swinging it into 
inoi>erative position or a position where the action thereof is substantially inef[e«*tive. 
The degree of the sliredding action may be varied os required by variation in cane 
quality or sugar null conditions, by this provision, permitting the swinging of the 
shredding roll. The feed roll 46 assists in the reception of the shredded cano by the 
rolls 13 and 16, by providing an urge thereupon towards those rolls. A scraper ])laU^ 
48, associated with the roll 46, relieves it from cane which might adhere thereto and 
directs it toward the rolls 13 and 16. A cover plate 49 secured to and between the 
frames 60 which supi^ort the rolls 13, 14 and 16, jneveiits the shredded cano over¬ 
riding the roll 13, and assists in directing the cane toward the co-operating rolls 13 
and 15. The plate 49 may be hingodly supported, as at 61, to permit the inspection 
or observance of the apparatus and action thereof when desired. The combination 
of plate 49, roll 46, scraper plate 48, and chute 44, forms means by which the shredded 
cane is gradually reduced in bulk and partially compressed to faciliUite its entrance 
between rolls 13 and 15, the roll 46 by its rotating movement tending to evenly 
spread the cane fibre mass longitudinally across these rolls. A modificafion of this 
form is finally described. 

Strainer for Cane Mills. {A) Miguel Lopez, of Santa Clara, Cuba (assignor to 

M. Q. Lopez y Perez and E. Perez y Perez, of Habana, Cuba). 1,7()3,796. 

June 17tli, 1930. (/?) Thomas M. Nalon, of Ansonia, Conn, (assigiu)r to 

E. Perez y Perez and M. Q. Lopez y Perez, of Habana, Cuba). 1,763,978. 

June 18th, 1930. 

Among objects of this invention are to provide a mill juice strainer or a sectional 
type whereby any section may bo removed and another substituted for it. without 
stopping the mill or the trash conveyor. Figs. 1 and 2 comprise a cano mill with 
pre-crushing rolls 11, 3-roll mills 12, 13, 14 and 16. Suitable intermediate carriers 
16, 16a and 17 are provided to convey the mass of cane from one mill to the next. 
Juice falls upon the inclined platforms 18 and 19, from which it flows into the trough 
20 . At the same time, a part of the crushed cano or a certain amount of trash may 
drop from the rolll on to the pans 18 and 19, and be carried into the trough 20 
with the juice. This trash and juice then passes downwardly through inclined chutes 
21 and 21flr, the delivery ends 22 and 23 of which are disposed above a juice strainer 
designated in its entirety by the numeral 24, in Fig. 2. The juice is then strained by 
being passed through the strainer, where it is collected and carried away by suitable 
pipes 26 provided for t his purpose. The strainer structure comprises a trough channel- 
shaped in section t.o catch and retain tlie juice, the trouglis being provided with suitable 
partitions so that, tlio juices from each of tho mills may bo soparafiJy caught and pre¬ 
served if desired. 13ii? strainer is constructed in swtions, each section being sub¬ 
stantially identical and being provided with means by which it may bo connected to 
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the adjacent section, so that a substantially unitary device is formed. Each section 
of the strainer consists of a supijorting grid made up of longitudinal wob members, 
T-shapod in form, and transverse wob members connexttod to the longitudinal mem¬ 
bers and with thorn forming a rigid frame or support for the strainer itself. The 
trash conveyor and elevator is arranged to sweef> over the strainer and remove the 
trash and jmlp therefrom and deliver it to the mill. Toward the forward end of the 
mill, the lower flight of the trash elevator passes up an inclined platform 54 so as to 
carry the trash up this platform and deliver it to the conveyor 56, which carries it to 
the mill so that it may be again passed through the latter. As shown in Fig. 1, the 
trash elevator is designed to deliver this trash between the first and second 3-roll 
mills, although changes may bo made in this respect, if desired. A cable 76, as shown 
in Fig. 2, may be connected to the end section of the strainer and this cable turned 



about a winch 76, mounted in a suitable position upon the frame of the mill so that 
the strainer may be drawn from beneath the trash conveyor. When it is desired 
for any reason to replace certain or all of the strainer sections, the platform 64 of the 
trash elevator is raised, as has already boon explained, and a new section is connected 
to the strainer at this end. The winch is then operated to draw the strainer to the 
right as shown in Fig. 2. As the various sections of the strainer are drawn to the 
right from beneath the trash conveyor, they are disconnected and the cable attached 
to the next section and new sections are added to the opposite end until the entire 
strainer has been renewed, or until that section which is defective has been removed 
from tlio machine. This may all be done without stopping either the cane mill or 
the trasli conveyor, so that no interruption to the work of the mill results and as a 
consequence a substantial economy in operation is effected. 

iMPBOVBBiiiNTs ON Bbet Gbipping anp CoNVSYiNa Means. Thos. H. Dolling, ol 
Huntington Park, Cal. 1,763,422. June 10th, 1930. A chain composed of a plurality 
of one-pieoe U-shaped links having their arms all disposed in the same direction 
and overlapped, pivots passing through said overlapped arms and projecting out¬ 
wardly therefrom to form spindles, spring-closed beet grippers mounted on the 
transverse arm-connecting portions of said links, levers fulcrumed to the centres of 
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said arm-connecting portions and operatively connected with said grippers for 
opening the latter iij>on outward swinging of the levers, and rollers on the outer 
ends of said spindles, and stationary tracks engaging said rollers for holding the 
chain against outward movement upon outward forr*ing of said lovers.— Cane 
Habvesteti. Wm. H. Morgan (tissignor to The Morgan Hurrycane Co., of Now 
York). 1,70.‘1,(>.‘32. Juno 10th, 1030. Combines a main frame mounted on wheels, 
a cutter (;arrying frame located at one side of said main frame, means carried by the 
main frame and supporting the cutter carrying frame,* the said cutter carrying frame 
being mounted to tilt with reference to the main frame, a cutter carrying shaft 
mounted in said cutter carrying frame, a plurality of cutters carried by said-shaft 
and means for rotating said shaft.— Cane Cab. Wm. B. Gregg (assignor to The 
Gregg Co., Ltd., of New York). 1,763,698. June 17th, 1930. Combines a stake, 
a releasing stake i)ockct having a hinged front closure and means including a screw 
lock bolt set in a threaded oj)eiiing surrounded by an outwardly projecting annular 
rim for locking the same in closed position, and means carried by the stake and 
effective to prevent the removal of the stake from the stake j^ocket when the front 
thereof is closed.— Straineb. Miguel Lopez, of Santa Clara, Cuba. 1,763,795. 
June 17th, 1930. In a cane mill, a normally stationary strainer, means for delivering 
juice expressed from the cane to said strainer, said strainer being made up of a 
plurality of sections directly and detachably connected together and forming an 
elongated substantially continuous unit, and means for supporting said unit under 
said delivering means, said supporting moans permitting longitudinal movement 
of the strainer therein, whereby a strainer section at one end may be withdrawn 
from under the delivering means and detached from the remaining sections.— 
SuoAR Testing. Abraham G, Sheftel. 1,769,862. July 1st, 1930. Quantita¬ 
tively determining sugar comprises adding a known quantity of solution to bo 
tested to a known quantity of a standard alkaline solution of copper sulphate, heating 
the mixture thereby reducing the copper sulphate to yellow cuprous oxide and 
changing the colour of the solution from blue to green or yellow, the resultant colour 
depending upon the amount of cuprous oxide formed, this in turn being a factor of 
the amount of sugar in the solution, and comparing this colour with a standard colour 
chait the graded colours of which correspond to definite perceiitages of sugar in the 
solution.— Specific Gravity Indicator. F. A. Burningham and H. K. Moore 
(assignors to Old Colony Trust Co., of Boston). Reissue, 17,728 ; original, 1,697,455. 
July 16th, 1930, A device of the class described comprising a rockable sector, a 
hydrometer float, a flexible member engageable with the f)eriphery of said sector and 
operatively connected to said float, an indicating device, and operative connexions 
from said sector to said device including an element adjustable toward and from the 
centre of rocking of said sector.— ^Clarifying Molasses. Robt. Hamburger and 
Stefan Kaesz (assignors to Standard Brands, Inc., of Delaware). 1,770,402. July 
]5ih, 1930. Steps are claimed comx)rising diluting molasses to about 18° Balling, 
acidulating the solution to a degree of acidity of about 1*2 to 1*4° per 100 c.c. of 
the mixture, lieating the same, adding a double-normal alkali silicate solution, 
mixing the mass intimately, adding substaiu^es which produce a coarser pr€)cipitate 
containing less water, while maintaining the mass in a heated condition, allowing 
the precipitate to settle, and drawing off the clear solution, the said substances which 
produce a coarser precipitate being added in amounts larger than those equivalent 
to the amount of the precipitated silica hydrate.— Cane Sling. William A. 
Ramsay, of Honolulu, T.H. (assignor to William A, Ramsay, Ltd. of Honolulu, T.H.). 
1,771,314. July 22nd, 1930. A sugar cane sling, includes a cable and two terminal 
members attached one to each end thereof, each of said members comprising a 
single casting including a tubular cable-receiving portion having an eye at one 
end and a pair of co-acting off-set hooks at one side thereof.— Utilization of 
V iNAssE (Molasses Distillery Slops). Joseph Guillissen (assignor to Union 
Chimique Beige, Soc. anon., of Brussels, Belgium). 1,772,078. August 6th, 1930. 
A process for the recovery of nitrogen and acetone from vinasses, comprises sub¬ 
jecting the vinasses to a pyrogenous continuous distillation in a distilling apparatus 
in the presence of an excess of alkaline earth metal base (over 50 per cent, of the 
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weight of vinasses) at a pressure substantially equal to the atmospheric pressure 
and at a temperature below 600°C., thus produ(*ing a distillate, subjef^ting 
the distillate to a treatment for the recovery of nitrogen and acetone and for the 
separation of non-oxidizing gases at a comparatively low temperature, sending the 
non-oxidizing gases at a eomparatively low temi>erature back into the distilling 
apparatus, as set forth.— White Granueated fliom Haw Beet Juice and Haw 
Cane Sugar. Rudolph E. Pospisil, of Chippewa Falls, Wis. (assignor of one-third 
to Edmund Kurek). 1,772,911. August 12th, 1930. A process of making white 
granulated sugar which consists in treating raw beet juice to recover a massecuito 
therefrom, mixing raw cane sugar with such maasecuite and treating this mixture 
to recover white sugar.— Manufacture of Alcohol from Molasses. Fritz 
Simmer, of Lesienioe, Poland. 1,744,406. August 26th, 1930. A prot^ess of 
manufacturing spirit and yoast from molasses comprises preliminarily purifying the 
molasses, adding hydrwhlorit; acid to adjust the hydrogen-ion (‘oncentration to an 
optimum value for pure fermentation, and then adding to the mash a compound of the 
group consisting of ammonium chloride, ammonium carbonate and ammonium phos¬ 
phate, whereby waste-watem result which are free from sulphur compounds. 

UNITED KINGDOM. 

Peat Fermentation. J. Y. Johnson (communicated by I. G. Farbenindustrie A.-G., 
Frankfort-on-Main, Germany). 330,276. February 25th, 1929, Sugar solutions 
suitable for fennentation purposes are obtained by hydrolysing peat with the aid of 
acids and treating the product or the solutions separated therefrom, before or after 
neutralization, with steam or with air while heating, and diluting, if desired, the solu¬ 
tions obtained before fermentation. Thus, raw peat having a 90 x>er cent, water 
content is treated with steam underpressure for 45 minutes at 160°C., when steam is 
led through the reaction product at 90-100®C. for 15 minutes or for 60 minutes. 
(Hofcrence has been directed by the Comptroller to Sjiecification 21059/91).— ^Thick- 
JoicK Clarification. Arcos, Ltd. (I. Tischtschenko and V. Tchefranoff, both in 
Moscow). 330,685 ; addition to 329,112.^ April 11th, 1929. Thick-juice obtained 
in diffusion batteries from dried cossettos which have been subjected to the iirelirn- 
inary treatment described in the parent 8|)ecification is filtered through sand or char¬ 
coal if necessary to remove turbidity and is conveyed without any further purification 
direct to the vacuum j^ans.-— Purification of Beet Jxtice. J. Friedrich, of Prague. 
331,308. April 24th, 1929. Bwt juice is jiurifiod by heating it under pressure of 
1-2J atmospheres, which correspond to temperatures up to 138^C., for 15 minutes 
with the addition of about 0*15 per cent, of lime calculated with reference to the 
beet. The lime is removed by gaseous carbon dioxide or the like.— Refining 
Raw Sugar. J. B. Talbot-Crosbie, of Glasgow, and H. Wiese, of Nottingham. 
331,314. April 30th, 1929. In refining raw sugar, use is made of a sugar solution 
derived irom desiccated beet or other sugar-containing xilant as solvent for the raw 
sugar to be refined.— Clarification. J. Y. Johnson (conirnuiiicatod by the I. G. 
Farbenindustrie A.-G., of Frankfort-on-Main). 332,235. Marcli 11th. 1929. 

Humus substances are removed from sugar solutions obtained by the complete 
hydrolysis with acuds of peat by treating the solutions with voluminous non-alkaline 
agents of large superficial area. The purified solutions are used for the cult ivat ion of 
micro-organisms. Examples of agents which may be used are inorganic oxides or 
hydrates possessing a gel structure, or charctoal or metal salts which decomjiose with 
water only partially and give water soluble salts with humic ai'ids, such as iron 
chlorides or manganese salts, or aluminium Huli3hate, lead acetate, active carbon, 
colloidal silicic acid or alumina. The free acid from the hydrolysis may be neutralized 
with alkali metal hydroxide, it being preferable to maintain the pH value at 5 to 6 
or even up to 8. In some (*ase8 odorous substances are removed by chlorine, sulphur 
dioxide, formaldehyde or “ chloramin.” Examples are given of the use of water-glass 
along with caustic lime, of wood charcoal and of aluminium sulphate. (Specifications 

283,664 and 318,649 are referrred to). _ _ 

i T.SJ., i930, 438. 
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IMPORTS AND EXPORTS OP SUGAR, 
IMPORTS. 


Unbbfined Suoabs. 

Poland . 

Germany .. 

Netherlands. 

Frcmce . 

Czeoho-Slovakia . 

Java . 

Philippine Islands .. 

Cuba.. 

Dutch Guiana. 

Hayti and San Domingo. 

Mexico . 

Peru . 

Brazil . 

Union of South Africa. 

Mauritius .. 

Australia . 

Straits Settlements . 

British West Indies, British 
Guiana & British Honduras .. 
Other Countries . 

ONK MON3 
Heptkmb 

1929. 

Tons. 

147 

2 

19,420 

.... 

12.3,919 

.... 

18.562 

• •. • 

9,419 

9,880 

894 

12,126 

322 

3,007 

ra BNDiNO 

KR 80th. 

1980. 

Tom. 

420 

• • • • 

84,473 

.... 

6,900 

16',()26 

6,866 

12,120 

131 

6,486 

.... 

769 

3,401 

Nink Mom 
septrmb 

1929. 

Tons. 

66.307 

33,261 

20,067 

146,879 

629,366 

176* 180 

86*977 

11,627 

42,526 

168.631 

117,611 

88,680 

27,425 

H8 INDINQ 

BR 80th. 

1930. 

Tom. 

41,979 

46,622 

*607 

2 

676,918 

211,749 

66, in? 

69,127 

42,722 

79,680 

76,352 

72,043 

38,092 

Total Raw Sugars . 

197,186 

137,580 

1,603,343 

1,419.931 

Rbfiksd Suqabs. 





Poland .. 


.... 

•»«> 

491 

Germany . 

in 

10 

767 

763 

Netherlands. 

471 

1,176 

116 

12,166 

12,067 

Belgium ... 

46 

876 

781 

France .. 

. • • • 

.... 

•. *. 

.... 

Czecho-Slovakia .I 

761 1 

1 1,277 

20,894 

23,610 

Java .1 

.... 

.... 

•. • • 

.... 

United States of America .... 

084 

334 

7,947 

7.423 

Canada . 

.... 

1 .... 

8 

9 

Other Countries . 

12 , 

1 

88 

26 

Total Refined Sugars. 

1,977 

2,915 1 

42,743 

45,049 

1 Foreign . 

5,229 

i 19,629 i 

133,917 

209,416 

moiasses ^ . 

1,392 

7,433 j 

41,999 

24,.361 

Total Imports .I 

205,784 

l J67,457 1 

1,822,002 

1,698,746 

British Refined Sugars. 

EXPORTS. 

Tons. 

Tom. 

Tons. 

Tom. 

Denmark . 

67 

! 

764 

436 

Netherlands. 

• • • » 


• • # • 

• » • ft 

Irish Free State. 

3,6oi 

j 3,946 

36,926 

31,916 

Channel Islands ... 

67 

i 116 

888 

1,314 

British West Africa. 

461 

1 188 

2,230 

1,480 

Canada . 

• • • « 

•. •. 

.. • • 

• • • • 

Other Countries . 

3,336 

40,908 

74,293 

201,704 


7,621 

45,183 

115,090 

236,848 

Foreign & Colonial Sugars. 

Refined an4 Candy. 

311 

301 

1,786 

2,677 

Unrefined.. 

34 

37 

583 

426 

Various Mixed in Bond . 

• • • * 


• • • • 

e • • • 

Molasses. 

2,436 

’*36 

8,326 

609 

Total Exports . 

10,302 

45,557 

1 125,783 

1 240,559 
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United States. 

{WHka 4s Gray,) 


(Total of 2,240 lbs.) 

1930. 

Tons. 

1929. 

Tons. 

Total Receipts, Jan. Ist to Sept. 27th . 

1,913,101 

2,850,747 

Deliveries „ » . 

2,212,755 

2,601,440 

Meltings by Refiners „ „ . 

2,233,071 

2,367,416 

Exports of Refined „ „ . 

33,000 

74,000 

Importers* Stocks, Sept. 27th. 

137,617 

447,638 

Total Stocks, . 

276,895 

656,286 


1929. 

1928. 

Total Consumption for twelve months . 

5,810,980 

5,542,636 


Cuba. 


Statement of Expoiits and 

(Tons of 2,240 lbs.) 

Exports . 

Stocks . 

Stocks of Stjoar, 

1928. 

Tons. 

.. 2,611,169 .. 

828,391 .. 

at August 

1929. 

Tons. 

3,718,038 . 

739,068 . 

31st. 

1980. 

Tons. 

. 1,868,171 

. 1,278,971 

Local Consumption. 

.3,339,660 .. 

56,806 .. 

4,457,106 . 

74,379 . 

. 3,137,142 

46,296 

Receipts at Ports to August 3Ist 

. 3,395,366 .. 

4,631,486 . 

. 3,18.3,438 

Habana, Auc/mt 3]«f, 1930. 


J. Guma. 

—L. Mejer. 


United Kingdom. 


Statement of 

Imports, Exports, and Consumption 

OF Foreign Sugar 

FOR 


Nine Months ending September 30th, 1928, 

1929, 

AND 1930. 



Imports. 

' 

Exports (Foreign). 



1928. 

1929. 

1030. I 

1928. 

1929. 

1930. 


Tons. 

Tons. 

Tons, j 

Tons. 

Tons. 

Tons. 

Keflned . 

. 198,.587 

42,748 .. 

45,049 1 Refined .... 

4,233 

.. 1,785 .. 

2,677 

Raw ... 

. 1,246,817 

.. 1,603,343 .. 

1,419,931 Raw . 

747 

583 .. 

425 

Molasses.. 

. 188,908 

.. 175,916 .. 

233,766 1 Molasses .... 

3,521 

.. 8,325 .. 

609 


1,634,402 

1,822,002 

1,098,746 i 

8,501 

10,093 

3,711 


HOMB CONSUMPTION OP IMPORTED SUGAR. 


Refined . 

♦Refined (In Bond) In the United Kingdom. 

tRaw . 

1928. 
Tons. 
200,330 . 

333,491 . 

843,744 . 

1920. 
Tons. 
43,304 . 

1,888 . 
. 1,541„594 . 

1930. 
Tons. 
43,256 
1,157 
. 1,556,460 

Total of Sugar . 

Molasses. . 

Molasses, manufactured (in Bond) in the United Kingdom.. 

1,377,665 . 

6,390 . 

31,2.36 . 

. 1,586,786 . 

7,072 . 

2 

. 1,000,873 
5,487 
6 


1,414,191 

1,693.860 

1.606,366 

Stocks in Bond in the Customs Warebousbs or Entered 
AT September 30th. 

1928. 

Tons. 

Manufactured from Home Grown Beet . 1,600 

Refined in Bond . 21,450 . 

Foreign Refined . 12,650 . 

„ Unrefined . 115,600 . 

TO BE Warehoused 

1929. 1930. 

Tons. Tons. 

3,900 .. 2,060 

5,260 .. 250 

8,600 .. 6,860 

229,350 .. 164,700 


161,200 

247,100 

178,860 


* The quantities here shown are exclusive of the deliveries of refined sugar wliich has been pro¬ 
duced from duty-paid sugar returned to refineries to be again refined. Sugar refineries ceased working 
in Bond as from &th April, 1928. .... 

t The quantities here shown include 168,619 tons entered for refining In refineries in the month 
ended 80th September, 1980, and 1,468,875 tons in the nine months ended September 30th, 1080. 
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United Kingdom Monthly Sugar Ileport. 


Our last report was dated 10th September, 1930. 

During the first part of this review the general depression continued and prices 
all over the world fell to new low records, but during the past fortnight a change 
in sentiment has occurred owing to the belief that some arrangement will be mode 
between Cuba, Java and the Continent in order in some manner to restrict future 
world production. 

The London Terminal Market continued to fall until the end of September, 
and a report was issued that at this low level of price 62 Centrals in Cuba would 
not grind next yt)ar. From the 1st October the market has rapidly advanced and 
prices stand to-day Is to Is. 6d. above the bottom. December moved from 4s. S^d, 
to 4s. to 6s., March from 6s. Ojd. to 6s. IJd. to 6s. 4jd., May from 6s. to 6s. 3d. to 
6 s. 7id., August from 6s. 3id. to 6s. fid. to 6s. U|d. Thort^ has been little doing in ' 

the White Market and prices moved in sympathy with Raws. The lat<^st prices 
are :— 

UECEMBEtt MARCH MAY AUUUST 

Raw. 4s. 9}d. .. 6s. 2|^d. .. 6s. fijd. .. 6s. 8Jd. 

White . 88. Od. .. 8s. 3d. .. 8s. fid. .. — 

Actual sugar was slow of sale but during the past fortnight there has been a 
brisk demand. The Refiners’ prkjes continue to fall. On the 16th September they 
were reduced by 3d., on the 22nd September a further fid., and on the 29th Sep¬ 
tember 3d. On the 7th October, however, their prices were advanced by 3d. 
Their latest prices are No. 1 Culxss 238., London Oranulatod 198. 4id. Home Grown 
Factories moved their price in sympathy with the Refiners and to-day they range 
from 18s. 3d. to 18s. 9d. according to Factory. 

Business in Raws has been slow and has been almost solely confined to 
parcels of San Dorningoos, Cubans and Perus, the lowest prices recorded being 
4s. 9d. c.i.f. To-day’s price is nominally quoted at 6s. 9d. 

Cuban stocks continue to be large, but the shipments weekly are improving. The 
present stock continues to bo a million tons larger than last year. 

With regard to Kurope the crop progresses satisfactorily but the sugar content 
is not so large as was at first expected. Light produced an estimate on the 30th 
September which totalled 7,861,000 tons, excluding Russia, against Dr. Mikusoh’s 
estimate of 7,684,000 tons, and 7,299,000 tons last year. It is considered, however, 
that his estimate is 6 per cent, to 10 per cent, too high. 

Arthur B. Hodge, 

21, Mincing Lane, Sugar Merchants and Brokers. 

London, E,C.3. 

13th October, 1930. 
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The Chadbourne Neifotiations. 

Since we discussed the outlook a month ago, much more information of 
a definite nature belonging to or arising out of the Chadbourne committee 
negotiations has been made public. This committee, as is known, is faced 
with the task of trying to compose the somewhat conflicting claims of the 
principal sugar producers of the world in an effort to control the major pro¬ 
duction of sugar, and so break up the present price impasse. The negotia¬ 
tions, were begun in New York, and though no definite pronouncement has 
been made of the results achieved at that stage, it is assumed that the pro¬ 
posals put forward by Cuba—to reduce her exports to the U.S.A. to an annual 
quantity of 2,800,000 long tons for five years, and segregate 1,600,000 tons 
of sugar stocks in Cuba, to be marketed outside the States over the same 
five-year periotl, at the rate, roughly, of 300,000 tons per annum, in return 
for an agreement by her principal rivals for the U.S. market to refrain from 
increasing their crops beyond the figures of 1930—these proposals have met 
with sufficient measiu-e of agreement by the other parties to the conference 
to warrant Mr. Chadboxjkne turning his attention to Europe and the Java 
sugar interests. 

But before travelling to Emope for the next stage of*the conference, it 
has been neces8a.ry to get Cuba to confirm her tentative offers ; so the 
Chadbourne committee first visited Havana, and arranged with President 
Machado to get the Cuban Congress to ratify the ])lan. Unfortunately, 
the first attempt made in the middle of October failed for the reason that a 
quorum could not be formed, most of the senators and deputies being away 
in their constituencies preparing for the Cuban elections of November 1st. 
So the President has been forced to wait tili the new Senate is elected and 
oan meet to consider the matter. This was expected to occur by November 
10th and at the time of writing it is planned that Mr. Chadbourne and his 
colleagues shall reach Europe by the 18th November. This assumes that the 
Cuban Congress do not turn down the Chadbourne plan sponsored by their 
President. The latter, as a preliminary step to ensure that the plan works 
properly, has placed a temporary embargo on the export of Cuban sugars, 
•except where sold prior to October 25th, so as to guarantee that the one and a 
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half million tons for segregation is kept in the Mand until the Government 
can secure authorization to carry out the scheme. 

This briefly epitomizes the recent history of the negotiations, so far as 
they have been made public. The implications are even more interesting. 
There seems to be a widespread idea even amongst the more cautious that 
something is going to be done at last to put an end to the vicious circle into 
which sugar has slipped, and the sugar market has been quick to sense that 
possibility, and has had several upward bounds recently as rumours seemed 
to be confirmed. The very Americans who last Spring threw themselves into 
the balance against the Single Seller in Cuba and brought about its downfall 
have now gone over to the Chadboubne view and are voting to re-establish 
the Seller—for the latter has never been legally dissolved, and will in one form 
or another be required to cany out the new restriction proposals. Reports 
vary as to the extent to which the Cuban producers have so far promised 
support to the President in making up the 1,500,000 tons quota; but it 
seems certain that at least 75 per cent., if not considerably more, of that quota 
has been secured ; and the bulk of the producers in Cuba, both Cuban and 
American, would appear to have promised at least lip-service to the Chad- 
BOURNB plan. Our Havana correspondent suggests, indeed, that these 
bodies have had no opportunity for collective voting on the question. In 
view, however, of the fact that they are not properly organized, the Cuban 
Government can hardly be blamed for deciding to shepherd them into what 
it deems is the right fold rather than allow them to be swayed by weighty but 
irrelevant considerations. So, providing the Senate votes according to plan, 
we may expect that Cuba will agree to do her j^art in the Chadboubne scheme.^ 


Java and Europe. 

There remain Java and Europe. In many quarters continued scepticism 
has prevailed as to any hope of getting Java to join ; the abortive instance of 
1929 is quoted. But conditions have undoubtedly changed for the worse 
since the earlier negotiations were begun by Tarafa ; the slum}) in sugar 
prices has deepened, the favourite markets of Java have suffered from national 
mirest, and not all the J ava sugar industrialists are content with the modest 
profit they are now getting from their industry and must continue to get if 
sugar prices remain at their present uneconomic level. In fact, reports from 
Java suggest that for the 1932 crop plantings are being reduced, in part or 
in totOf by some of the more severely affected factories, and a rice crop sub¬ 
stituted. On the other hand, the main objection of Java—that the earUer 
negotiations left out the American continental and territorial competition—is 
now presumably being remedied, since it is American bankers and not merely 
Cuban politicians who are calling the tune. There may also be something 
in the argument advanced that if low prices do not allow Java to crush out 
her Cuban and other rivals speedily, there is nothing to be gained by keeping 
prices low, and appoi'ently the Chadboubne plan if carried out as far as the 
American part of the scheme is concerned would be sufficient to keep prices 
above the lowest. But probably it is truer that Java’s main consideration is 
to ensure that her trump cards are not transferred to other hands. Subject 
to this, we believe she is more willing to negotiate than has been supposed in 
some market quarters. 

As a matter of fact, we have good reason for thinking that when negotia- 
tions are opened at Amsterdam it will be foimd that the Dutch-Java interests 


« * propcmiB as applying to Cuba, and of the armngeoients mooted for oarrying 

out the segregation plan, see the Article on “ Renewed Sales Control in Cuba ** on another page. 
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are ready with a scheme to cover their own share in the agreement, a scheme 
that may prove a reasonable and impartial one. Whether, as has been sug¬ 
gested, it will include the proviso of a segregation also of sugar from their 
surplus stocks or an offer to reduce future crops, we ought to know before 
very long. 

There remain the principal sugar exporters of the European zone. These 
cannot be left out of the scheme, and sufficient good will undoubtedly exists 
to make it probable that they will on their part enter into the new negotiations, 
when asked to do so. Light expresses the hoi>e that by that time the various 
European countries concerned will have arrived at an understanding between 
themselves as to what propositions they will submit as their contribution to 
the international agreement. Unfortunately Germany, for one, is in a 
difficult position, as she has not decided on the restrictions to be put on next 
year’s campaign ; and, furthermore, she is faced with a much larger exportable 
surplus this campaign, amounting to between five and six hundred thousand 
tons. But she will gain nothing by electing to stand aloof, unless she is sure 
of a market for her increased export quota. So abstention on her part seems 
an improbable contingency. As for Czecho-Slovakia, the loss of her large 
British market of late years and the slender chance of her getting it back by 
any change in the British sugar duties would suggest the incentive for a 
modification in her output. 


The American Influence in Cuba. 

It may indeed turn out to be the case that of all the different interests 
whose points of view have to bo reconciled, Mr. Chadboubne may find the 
hardest task lies in roping in the diverse American zones concerned in pro¬ 
ducing sugar. For even in Cuba the American sugar interests have vacillated 
in their policy during the last few years and on at least two occasions have 
defeated a reasonably coru'eived scheme for improving Cuba’s economic 
position. Thus in 1928 it was the American-owned mills in Cuba that forced 
the abandonment of the restriction scheme just when signs of success were 
evident. As a consecjuence the C-uban production got out of hand and within 
12 months had to be put under control once more imdor far less favourable 
circumstances. In the second or more recent instance, it was the Americans 
who broke up the Single Seller’s operations last Spring, a proceeding that has 
had the very opposite effect on the price of sugar that was confidently fore¬ 
casted. Now after only six months’ interval most of these very Americans 
are agreeing to supi)ort Mr. Chadboubne in taking a step that virtually 
restores the Single Seller to action. It may well bo asked why the American 
bankers wlio are so ready now to finance a scheme running into millions of 
dollars on behalf of Cuba’s sugar w^ere so shortsighted six months ago as to 
refuse the very financial aid that would have achieved the same object ? 
True, the new scheme is more complete in its ramifications, but it might just 
as well have been proposed twelve months ago if sufficient foresight had 
been shown by the financial leeiders. 

Tlie history of these vacillations is told in some detail in a pamphlet 
just issued by an economist of some note, which we review on another page. 
Mr. J. W. F. Rowe succinctly sums up the history of the last ten years of 
Cuba’s struggles to establish her sugar industry on a soxmd basis, and shows 
how this has been in part a contest for siuvival between the large American- 
owned and the smaller Cuban-owned mills. The former have been too 
exclusively concerned in trying to crush out the latter, without regard to 
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considerations of Cuban economy as a whole. The result is that this economy 
has arrived at a stage which is distinctly embarrassing to the United States. 
If the Cubans are driven through bankruptcy to revolutionary despair, inter¬ 
vention may be forced on the States and it may be difficult to avoid the sequel 
of annexation. But, as Mr. Rowe reminds us, annexation is the last thing 
the other American sugar interests, both continental and territorial, wish for, 
since a Cuba within the Union would mean that Cuban sugar like that of Porto 
Rico must enter the United States free and thereby compete on equal terms 
with other American produced sugar, including that of Hawaii and Louisiana. 
A prosperous Cuba could easily undersell them all, so that the United States 
would merely have cleared up one mess to establish several others. It is 
becoming apparent that their better policy is to put Cuba on her independent 
legs once more and preserve her fiscal relations imdisturbed. And it may be 
assumed that Mr. Chadboubne, with the American banking interests behind 
him, is working to that end. 


The Imperial Conference. 

One of the periodical conferences which take place every few years 
between the Government of the United Kingdom and the British Dominion 
Governments has been held this Autumn in London, and has been renuirkable 
for the definite offer by the Dominion representatives of a basis of trade 
reciprocity between the Horne country and the different territories of the 
Empire. The Prime Minister of Canada was probably the cliief exponent of 
the policy, buf all other countries save British India expressed themselves 
in the same terms. Briefly, they rejected the idea of an Imperial “Zollverein,"’ 
as it was deemed impracticable to remove all Customs barriers even for other 
Empire ])roducts, but they one and all asked for a preferential market in the 
United Kingdom for Empire-produced food, especially for wheat, and offered 
in return a preferential market for United Kingdom manufactures. 

Unfortunately the Government of the day hero is a Labour one who 
(even if we concede them the best will in the world to endeavour to arrive at a 
mutually satisfactory arrangement) are still ruled too predominantly by 
free trade doctrinaires, of whom Mr. Snowden is the chief. The Prime 
Minister (Mr. Macdonald) has consequently declared that his Government 
are unable to meet the wishes of the Dominions in so far as these would 
necessitate our taxing imports of foreign food. Mr. Baldwin (who has just 
lately been confirmed in the position of leader of the Conservative party by a 
vote of four to one) has hastened to accept the Conference basis of reciprocity. 
Unfortunately there have been continued dissensions withm the party, egged 
on by the propaganda of certain ** press lords who are agitating for the taxa¬ 
tion of foreign food imports as an axiomatic article of the new fiscal faith. 
Mr. Baldwin, on the other hand, has declared rather for the policy of a free 
hand to impose such taxes as seem to be necessitated by firm reciprocatory 
offers on the part of the Dominions; food taxes are not precluded, but 
neither are they promised irrespective of what they will obtain for Home 
trade as a quid pro quo. Details with the Empire have still to be thrashed 
out. 

As the matter stands, the Labour Government decision holds sway for 
the time being. It possesses a small majority in Parliament, just so long as 
the three score Liberals refrain from joining with the Conservatives in voting 
against the Labour party. So far the Liberals have kept them in office ; 
it remains to be seen how long these Liberals will be content to be, as 
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has not inaptly been put, hewers of wood and drawers of water for Labour, in 
return for a nebulous promise of electoral reform. The minimum life of the 
Labour Government is put at a few months ; its maximum a matter of a year 
or two. Meantime, the overseas members of the Conference are returning 
home with their major proi>osals rejected for the time being ; and at home the 
problem of unemployment becomes increasingly acute because the Govern¬ 
ment will not take the fiscal steps that nearly all the federations of industry 
and chambers of commerce in the country liave decided by majority votes to 
be necessary for the rehabilitation of the country’s fortunes. 

We have reverted once more to this subject of political economics in the 
United Kingdom, because with it is closely bound up the question of the sugar 
supply of the country. In the event of a Conservative Government getting into 
power within the next few months, it is probable that sugar, which is already 
under fiscal supervision, will be one of the first to receive fresh attention in 
the light of the Dominion offers of reciprocity. On another page we reproduce 
a Memorandum prepared by the Sugar Federation of the British Empire for 
submission to the Delegates to the Imperial Conference, which shows succinctly 
the beneficient effects that have already resulted within recent years from the 
ox>erations of the lmi>erial Preference duty on sugar in force in this country. 
These effe(*ts are sufficiently conclusive as to warrant the hope that the 
preferences will be extended by any Government advocating tariff reciprocity; 
and the ultimate outcome will be, as likely as not, that a much larger i^ro- 
portion of the sugar consumed in the United Kingdom will be derived from 
Empire sources than the 33J per cent, at present drawn. Political changes 
within the United Kingdom may therefore influence considerably within the 
next decade the geographical distribution of her sugar production. 

It may be urged that the present time, when international action is being 
invoked to restrict expansion of production beyond current consumption 
needs, is the last one w’herein to encourage any exj)ansion of sugar production 
within the British Ein})ire. But apart from the point that this latter expan¬ 
sion will not necessarily be a precipitate one, it is merely the enforcing of a new 
basic idea that Empire consumption of sugar shall be preferentially supplied 
from Empire sources. The continued existence of those large producers of 
sugar for outside markets—in particular Cuba and Java—^v^dll increasingly 
depend on their ability to find fresh outlets, presumably amongst the vast 
populations of Asia. With no large home population or preserved market for 
their sugar, they run risks by continuing to depend so much on one staple 
crop ; and the increasing orientation of the United Kingdom towards Empire 
sugar is a symptom that cannot be ignored. It is not an immediate factor, 
but in the long run will probably i)lay a decisive role. 

British Colonial Sugar Crop Reports. 

From Barclay’s Bank (D. C. & O.) Monthly Review we compile the 
following information on current conditions in the British sugar colonies :— 
Mauritius. —Trading conditions have continued dull during the past quarter. 
The cutting of the cane crop began in August and is estimated at 225,000 tons. 
At the start the Sugar Syndicate had sold 148,000 tons, for delivery in 
September onwards, of which 127,000 tons of raws were sold at an average 
price of Rs. 6*76. By mid-October 86 per cent, of the crop had been sold for 
forward delivery. The local Government is assisting the sugar industry by a 
loan to manufacturers, free of interest,* from the Improvements and Develop¬ 
ment Fund, of £1 per ton of sugar produced from this season’s crop. 
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Barbados ,—^Heavy rains were experienced towards the end of July, but there¬ 
after there was an increasing absence of rain till the beginning of October 
which retarded the growth of the young 1931 canes. Latterly, good showers 
have fallen but more rain would be welcome. The crop lately finished is 
estimated at around 85,000 tons. For next season a fair acreage is being 
placed under cotton. On September 30th it was resolved by the Barbados 
House of Assembly that the sugar industry of the island be assisted during 
the present crisis “by a system of stabilizing the selling price of sugar, 
molasses and syrup, and that the Govemor-in-Executive Committee be 
requested to send down a bill to effect the purj^ose for the crops of 1930-31.” 
Trinidad ,—Till August weather conditions were very favourable in the island 
for the growing crops, but latterly the weather has been too dry and the growth 
of the canes in most districts has been somewhat retarded. • The froghopper 
pest is stated to be fairly plentiful on most sugar estates, but no serious damage 
has so far been reported. Jamaica ,—^Rainfall was more or less general 
during August, deficient in September, but good rains were again experienced 
by the beginning of October, and the sugar crop for 1931 appears to be well 
up to the average. The total output of sugar and rum in Jamaica for the 
1929-30 season was 64,697 tons and 14,937 puncheons resj^ctively. The 
increase in sugar production this year is entirely due to the excellent 
weather conditions experienced during the growing period, and the yield 
per acre on nearly all the estates has been higher than in previous seasons. 
Leeward Islands ,—^The output of sugar in Antigua during 1930 was 18.257 
tons, as compared with 10,730 tons in 1929 ; and of St. Kitts, 18,701 tons, as 
compared with 13,724 tons. The hurricane of September 1st swept over 
Dominica destroying about 75 per cent, of the crops, but missed Antigua 
and St. Kitts, so the sugar industry was not affected as it was in 1929. 
British Oukina ,—The past quarter began with excessive rain and then a hot 
and dry season set in. The position in regard to the sugar industry remains 
very acute. As a temporary measure, in order to afford relief the export 
tax on sugar of IJ per cent, has been remitted as from September 16th. On 
all the sugar estates the end of the year grinding is general, and the yield is 
reported to be good. 


Molasses in Germany. —^Next campaign. Dr. H. Claassen points out,i one may 
in Germany expect a beet crop of 12 million tons of roots, the molasses from which 
will be 460,000 tons (3*16 per cent.); the outlet lor some of this may be as follows ; 
desaccharification, 85,000 (18-9 per cent.); alcohol and yeast manufacture, 146,000 
(32-2 per cent.); mixing with beet pulp for fodder, 30,000 (6-7 per cent.); various 
purposes, 20,000 (4*4 per cent.), giving a total of 280,000 tons (62*2 per cent.), leaving 
a balance of 170,000 tons. Export will be possible only at the most reduced prices ; 
and the difficult problem will be to utilize the remainder, i.e., more than one-third 
of the total production, as cattle food, or find some other means of utilization. 


“ Salometer ” Applications. —In both cane and beet sugar manufacture, the 
“ Salometer ” apparatus for the determination of the electrical conductivity can 
render good service when applied to the various mossecuites for the calculation of 
the possible yield from them, which can be done more rapidly and more accurately 
than by the usual formulae employing the polarization and Brix values. It is also 
being reported as very helpful in the examination of boiler waters, raw juices, 
claimed juices, evaporator syrup, sugars, and not least molasses, using in the latter 
product the ash ratio, or saline coefficient (sucrose per cent, divided by ash per cent.) 
Often also, the accuracy of sampling of a product can be rapidly controlled by the 
oonductivitv value. ^ 

— ' ■ ■■■ — . ■ _ _ 

1 Deut, 'lurkmnd,, 1080,56, No. 20, 68A. 
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Renewed Sales Control in Cuba. 

By KARL L. STSCBS. 

After nearly six months of imcontrolled sales during which about a million 
and a half tons of Cuban raw sugar were sold, a new organization is being 
formed to take charge of another 1,600,000 tons which is to be withdrawn 
from the market, thus reducing the carry-over. This is the outcome of the 
various meetings held in New York during the past two months between the 
Northern bankers and other American interests controlling 70 per cent, of 
the sugar industry in Cuba and the members of the Cuban committee desig¬ 
nated to carry on this work In our August article the work of this group 
was mentioned and at that time it was generally supposed that some con¬ 
structive plan would be evolved to increase consumption. Much to the sur¬ 
prise of sugar producers in Cuba nothing of the sort has resulted. Upon 
the publication of the sales control plan and the restriction in exports to nhe 
United States, three prominent members of the Santa Clara Mill Owners’ 
Association have resigned from that organization’s directorate due to their 
espousal of the very ideas to which that body has been diametrically opposed. 
They were members of the committee which visited New York and have 
apparently changed their opinions which were so effective in overthrowing 
the C.E.A. last April. It was reported that up to October 15th more than 
75 per cent, of the production had been signed up as favouring the new plan. 

Certain measures are included in the present plan which will undoubtedly 
help to make it stick, the principal being that the Republic of Cuba is to pur¬ 
chase 1,600,000 tons of raw sugar at the price of $4.00 per bag, issuing about 
$40,000,000 of bonds to pay for the sugar. The interest is to be at the rate of 
6J per cent, and a new tax of 11 cents per bag of sugar made in each of the 
next ten crops is to be collected to pay the service and other expenses including 
losses that may occur in selling. The sales committee is to be composed of 
four Cubans and four Americans who will select a ninth member to preside. 
It is proposed to sell this sugar at the rate of about 300,000 tons a year over a 
period of five years, after which time amortization of the bonds will begin. 
A petition signed by three quarters of the producers has been sent to the Presi¬ 
dent of the Republic requesting him to secure the legislation needed for this 
governmental j^iancing of the sugar purchase and also to issue the decrees 
that he may deem pertinent to the future operation of this plan. 

Considering this abrupt change of front among the so-called leaders of the 
sugar industry there is ixatiu*ally arising a vigorous opposition. The local 
refiners and also the representatives of the U.S. refiner-raw producers have 
alligned themselves with several native Cuban producers. However, there is 
little hope of success with such a large majority endorsing the sclieme. It is 
stated by these men that this new plan is simply the old Tabafa plan which 
called for organized sales and crop restriction, somewhat disguised and 
equipped with teeth. By isolating this large amount of sugar, prices have 
risen and this allows other holders to market their sugars while Cuba holds 
the bag. One division of the Cuban committee has just presented a lengthy 
memorandum to the President asking for tax reduction and another section 
of the committee suggests that a new tax be added. Present national, 
provincial and municipal taxes amoimt to about 30 cents per bag and the 
total would be 41 cents with the new plan. Furthermore, no general meeting 
of the mill owners has been called to discuss the plan. Invitations have been 
issued to all produeers to call on Sr. Vikiato Gutierrez and discuss the matter 
with him. In this "v^^ky nb united opposition can make itself heard or become 
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strong enough to embarrass the passage of the required legislation through 
Congress. 

Weather conditions in Cuba have been almost ideal for the growing cane 
except certain sections in the Eastern end of the Island. The normal rainfaU 
for the nine months to the end of September is 41*62 in. and the average over 
the Island has been 40*49. Some dry weather was experienced in July and 
August, but normal spring and fall plantings have been made in spite of 
stringent financial conditions. There is little doubt but that there is enough 
cane to produce at least four and a half million tons of sugar. However, 
with the threatened limitation of exports in 1931 to the United States to a 
maximum of 2,800,000 and the expected carry-over of at least 300,000 tons 
besides the large amount now sold to the Cuban Government, it is very 
I)robable that the coming crop will bo restricted to four million tons or less. 

It is quite possible that the new organization if properly directed will 
succeed in restoring the sugar industry of Cuba to a more prosperous level 
since it seems to be adequately financed and to have enough authority to 
regulate both production and marketing of the crops. Both crop restriction 
and sales expansion require serious study. In the first case there are many 
mills in Cuba that have been bankrupt for the past five years, but have been 
supported by the banks throwing good money after bad. It is estimated that 
the amiual production of all of these artificially sustained mills is about 
800,000 tons. By eliminating those producing units imtil such time as they 
can be profitably operated, it wwld be uimecessar}^ to restrict the crops at 
other mills which are financially soimd, and at most losing money from their 
previously earned surpluses. Some of the unfit companies that have been 
allowed to survive have had deficits varying from one to three hundred 
thousand dollars each year since 1924; in some cases the interest charges 
alone amount to a million dollars annually on a plantation which is valued at 
three million dollars when put up for auction. 

The committee which is to supervise the marketing of the segregated 
sugar is presided over by Mr. Thomas Chadbourne who was the guiding 
spirit in getting this new plan made up. 11)e four American members are 
Messrs. Douglas, Hayden, Gibson and Bartlett ; and Senores Pedroso, 
Lopez Ona, Cervera and Gomez Mena have been designated to represent the 
Cuban producers. Messrs. Chadbourne and Viriato Gutierrez are about 
to leave for Europe to confer with continental producers and the represen¬ 
tatives from Java. Control of a block of 1,600,000 tons of sugar that may be 
shipped to any competitive market by the Cuban delegates will probably be 
considered a trump card in the negotiations. However, agreements reached 
under such circumstances may not be considered so binding by the smaller 
producers. 

A delegation of three Cubans has gone to China accompanied by several 
Chinese business men from Havana. The object of this trip is to obtain a 
concession for the duty-free import of a large amount of Cuban sugar to be 
refined, it is understood, at Shanghai by The China National Sugar Kefining 
Co. This project has no direct connexion with the new government plan 
at this time. 

Since the market has now reacted from its depression it may be that the 
September price in public warehouse will set the low record for some time to 
come. The following are the net prices in cents per poimd :— 

Tear. Jan. Feb. Mar. April. May. June. July. Aug. Sept. Oct. Nov. Dec. Ave. 
1028 .. 1*78 .. 1*68 .. 1-67 1-61 .. 1-64 .. r49 .. 1-82 .. 1*80.. 1*98.. 1*97.. 1'70.. 1*71.. 1*78 

1980 .. 1*64 .. 1B3 .. 1*63 .. 1*42 .. 1 19 .. 115 .. 1*06 ,. 0*99.. 0*98 
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Renewed Sales Control in Cuba. 


In spite of these ruinous prices, reports from 129 mills to the Department 
of Agriculture indicate a total 1930 planting of 304,000 acres, which is con¬ 
sidered about the normal amount to replace old fields. Ten mills did not 
make any plantings and no reports were received from eighteen. Estimates 
as to the number of mills which will not grind the next crop vary from ten to 
seventy, but the resumption of governmental control will probably induce 
some to try it for one year more. 


British Empire Sugar Policy. 

A Memorandum by the Sugar Federation. 

The Council of the Sugar Federation of the British Empire (of which 
Mr. L. S. Ameby, M.P., is Chairman) representing the associations of pro¬ 
ducers and refiners of sugar throughout the British Empire has prepared a 
short but incisive Memorandum on Empire Sugar Policy, for the consideration 
of the delegates to the Irnyierial Conference which has met in London this 
Autumn. It contains the following facts and considerations relating to the 
sugar industry of the British Empire. 

“ That industry has enjoyed the advantages of a constructive policy in 
which the chief producing and consuming countries of the Empire have in 
considerable measure co-operated. Apart from the direct protection afforded 
to the Australian and South African producers of sugar in their own home 
market, and from the very substantial assistance more recently given to the 
]iroduction of beet sugar in the United Kingdom, the preferences which have 
been in force in the United Kingdom and in Canada have played the leading 
part in this development. 

The United Kingdom preference for Empire sugar, initiated in 1919, 
was, after various alterations, stabilized in 1925, and stands to-day at about 
3s, 9d. per cwt. on 96*^ raw sugar. Of the value of this preference in stimu¬ 
lating and maintaining tlie Empire sugar industry there can be no doubt. 
Its effect has been, perhaps, most marked in the case of the two sugar pro¬ 
ducing Dominions, Australia and South Africa, where the preference has made 
possible a large expansion of an industry which would otherwise have had 
to be confined to the limited requirements of the home market. In 1919 
Australia produced a total of 160,000 tons of sugar. In 1928 she exported 
200,000 tons, practically all to the United Kingdom, out of a total production 
of 622,000 tons. In 1924-6, South Africa produced 163,000 tons, of which she 
exported 9000 tons, the whole of which went to the United Kingdom. This 
year her export to the United Kingdom is already known to be about 126,000 
tons out of A production of 340,000 tons. In the sugar producing Colonies 
the effect has been, if not to lead to any great increase of total production, 
at any rate to enable the production of cane sugar to be maintained through a 
period of great difficulty and falling prices. 

“Britain’s consumption of sugar in 1913 was 1,731,930 tons (all imported), 
her total imports during that year being 1,969,260 tons, of which only 75,311 
tons came from the Empire. The consumption in 1929, exclusive of home¬ 
grown sugar, was 1,778,626 tons raw value, while imports amounted to 
2,111,226 tons, of which 710,165 tons or 33*63 per cent, was Empire sugar 
from overseas. To this must be added 234,742 tons (probably 460,000 tons 
in 1930-31) of British beet sugar, encouraged since 1924 by a substantial 
subsidy of 19s. 6d. per cwrt. for the first four years, 13s. per cwt. for the next 
three years and 6s. 6d. for the following three years, in addition to the general 
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preference. This made the total assistance to British beet sugar production 
during the first four years of subsidy 26s. lOJd. if the subsidy on molaeses is 
included. 

“ In the Budget of 1928 a further step was taken and a differentiation of 
id. per lb. made in the duties between refined and raw sugar, resulting in a 
great stimulation of the British sugar refining industry and of the employ¬ 
ment directly and indirectly afforded by it, and in a reduction of Jd. per lb. 
in the price of sugar sold by retail to the consumer, the whole of the reduction 
being passed on to the consumer. 

“ The effectiveness of the Canadian preference, first introduced as long 
ago as 1907, and standing since 1926 at approximately 4s. 8d, per cwt. for 96® 
raw sugars, is indicated by recent import figures. In 1924 Empire sugar im¬ 
ports into Canada amounted to 176,000 tons out of a total import of 388,806 
tons, or 45 per cent. In 1928 they amounted to 312,000 tons out of a total 
import of 426,000 tons, or 73*24 per cent. The benefit has chiefly accrued to 
the sugar producing colonies and in particular to the British West Indies, 
British Guiana and Fiji. Tlie latter colony affords a striking instance 
of the efficacy of the preference. In 1924 Canada imported 6321 tons of sugar 
from Fiji. In 1928 Canada’s imports of Fiji sugar amounted to 76,063 tons. 
It is also noteworthy that South Africa sold over 40,000 tons to Canada during 
1930. This compares with 16,000 tons to Canada in 1929, nil in 1928, and 
6000 tons in 1927. 

“Tlie sugar production of the Empire rose from a total of 700,000 tons in 
1912-13 to 1,608,000 tons in 1928-29. Even at a normally low figure of £10 
per ton, that would represent a value of £16,080,000. These figures do not 
include the very large production (about 2,700,000 to 2,800,000 tons) of sugar, 
largely of a very crude type, produced and consumed annually within the 
Indian Empire. 

“ This development in the sugar producing countries of the Empire, 
helped by the reciprocal preferences which they accord to the sugar using 
countries, has led to a considerable general development of trade with the 
rest of the Empire, and, in particular, to large purchases of machinerj^ for the 
equipment of sugar factories and estates. In the case of South Africa the 
value of such material obtained from the United Kingdom since Empire 
preference on sugar was introduced there, has greatly exceeded £1,000,000 ; 
and in the years from 1920 to 1928 Empire sugar-producing countries have 
taken nearly £6,000,000 worth of sugar machinery from the mother coimtry. 
In the Colonies this equipment has assisted in the continuous effort to improve 
the factories and their organization, and has enabled them to meet in a large 
measure the competition of such favoured producers as Java and Cuba. 
The importance of the sugar industry to the exchange position, and conse¬ 
quently to the purchasing power, of Australia and South Africa, is another 
factor worth taking into consideration. 

“ There is no ground for suggesting that these undoubted mutual advan¬ 
tages have been secured at the expense of the consumer in the preference- 
giving countries of the Empire. Sugar, even before the war the cheapest in 
relation to its food value of all foodstuffs, is to-day less than 40 per cent, 
dearer than in July, 1914, whereas most other staple foods are dearer by 
between 50 and 80 per cent. At the present moment sugar is cheaper in 
England than in any other country, with the possible exception of Belgium. 

“ It may consequently be stated with confidence that the constructive 
sugar policy in operation in the Empire in recent years has, so far as it has 
" gone, been an undoubted success. That policy is, however, to-day imperilled, 
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not only by the universal depression, but more particularly by the action 
of other countries which, influenced by the importance of the sugar industry 
in their general economic scheme, have embarked on sugar policies even more 
advanced, and certainly more aggresive than ours, as well as, temporarily, by 
the remarkable start Java sugar production has been able to secure by the 
combined effect of advanced research and cheap labo\ir. The extent to 
which the progressive railing off of most foreign countries has left the so-called 
“world ” market a mere residual market for the dumping of surplus sugar, 
has reacted with especial severity upon producers in the British sugar-growing 
Colonies, which, unlike the sugar-growing Dominions, have no home markets 
for which they produce in the first instance, and which rely upon preference 
only for the further expansion of their production by the cheaper disposal of 
their surplus. These sugar-producing Colonies, although producing sugar 
at the lowest cost in the British Empire, are passing through a very grave 
crisis, and are now in such a serious condition that it is uncertain how long they 
can survive. Their case has been eloquently and forcibly set forth by Lord 
Olivier, and by the late Sir Francis Watts, in their reports on the situation 
in the British West Indies and in Mauritius. 

“ The Council of this Federation ventures to submit to Delegates to the 
Imperial Conference that it would be in the highest degree unfortunate if an 
artificial and temporary fall in price should be allowed to put whole British 
<*ommunities out of action, depriving them of their livelihood and reducing 
their standard of living, as well as their revenue upon which the whole standard 
of efficiency of their administration depends, to destroy many millions of 
invested capital, and to deprive the rest of the Empire of a valuable and 
growing trade, with the final result that when British competition has been 
killed off, prices may be raised once more. The Council believes that, instead 
of allowing a successful policy to be frustrated by outside action, it is well 
worth while considering whether the time has not come for such further 
increase in preference as will enable Empire production to go on steadily, with 
the inevitable consequence which increased production brings with it of a price 
falling steadily and gradually, without sacrifice of the the producer’s interests, 
by improvements in methods and organization. It is not undue profits for 
producers, but continuity and stability of the Empire market for Empire sugar, 
in the interests of all concerned, that is the aim of this Federation. 

“ Alternative methods of achieving this object have been publicly advo¬ 
cated. In regard to bulk purchase, the practical difficulties, both economic 
and political, have been freely discussed, and the only additional observation 
the Council would make upon this aspect of the matter is that bulk purchase, 
whether otherwise desirable or not, could only o]>erate as an instrument of 
preference if the purchasing authority worked imder definite instructions as 
to the preference to be given to Empire sugar in their contracts. A quota 
system would, it is true, have a more automatic preferential effect, both 
in securing a steady volume of sales and in promoting competition among im- 
Jiorters to secure their quota. It might also provide a satisfactory solution 
to the problem of sugar beet cultivation in the United Kingdom, which is now 
responsible for keeping under the plough 320,000 acres of land. But the 
careful consideration of these alternatives still leaves the Federation of the 
opinion that, as far as its experience goes, the extension of the existing system 
of fiscal preference would afford the simplest and most effective metliod of 
“dealing with the situation.” 
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The Effects of Artificial Control* 

The London and Cambridge Economic Service, a series of publications 
prepared by the Schools of Economy at London and Cambridge Universities in 
co-operation with the Harvard University Committee on Economic Research^ 
has lately issued the first of a series of studies in the Artificial Control of 
Raw Material Supplies, this being devoted to Svjgar.^ It is from the pen of 
Mr. J. W. F. Rowe and consists of 60 quarto pages, 43 of which are devoted 
to a consideration of the sugar industry of Cuba, and the rest to the economics 
of the marketing of Java sugar. In what follows we give the gist of Mr. 
Rowe’s conspectus of recent Cuban sugar history and the chief conclusions 
that he draws from his studies.* Mr. Rowe has clearly made a very detailed 
and painstaking investigation into this economic subject, and those interested 
in Cuba’s attempts during the last ten years first to expand and then to 
preserve her sugar industry will find this pamphlet the most comprehensive 
and yet compact account of the operations that has yet been published 

Mr, Rowe commences with a brief survey of the Cuban sugar industry 
from that period at the close of the last century when the Cubans freed them¬ 
selves from Spanish sovereignt 5 \ At that time the industry had reached an 
output of just over one million tons, and was essentially an industry of the 
Cubans, both financed and managed by them. The Civil War drove Spain 
out of the picture but brought in the United States, w'hose economic occupa¬ 
tion of the island steadily increased till at the present day it controls at least 
two-thirds of the sugar industry. Mr. Rowe sketches the rise in the output 
of the island sugar crop, the effect of the Creat War on production in Cuba, 
and finally the price vicissitudes of tho last ten years. 

We then enter on a consideration of the main causes of the depression 
in prices that has marked the last few years. In general the chief cause of all 
the trouble has been excessive production ; little fault can be found with 
demand, even if we admit that the pre-war rate of consumption has suffered 
a check. Neither was there any appreciable excess production till 1924-25. 
In that year the Cuban crop rose by a million tons to the 5-million ton level, 
an expansion undertaken in the belief that the European beet cro]) would 
require many years to regain its pre-war level. Europe, however, made an 
unexpectedly rapid recovery in the same year, largely, of course, as a result of 
high protection and/or bounties. “ Cuba made a terrible mistake in expand¬ 
ing production in 1922, though it is difficult to say that she ought to have 
kno^tn better. For even a 5-million ton capacity in Cuba and a European 
beet crop fully restored to pre-war level (i.e., a fuither addition of 1 million 
tons to the 1924-25 crop) would have been required within two or three years, 
and the Cuban restriction policy was based on this assumption. Again, 
however, Cuba was wrong, because by 1928-29 there was a further increase of 
million tons in the world’s production.” Of this Java contributed one 
million, while Formosa, Hawaii and the Philippines had considerable increases. 

Mr. Rowe demonstrates that restriction by Cuba had little to do with the 
increase in the Java crop, for that was almost wholly due to the introduction 
of a new high-yielding variety of cane. The same is true of Formosa and 
Japan where a high protective tariff was the incentive, while the U.S. tariff 
was responsible for the increase from Hawaii and the Philippines. Tariff 
protection also accounts for much of the increase from the rest of the world, 

I Special Memorandum No. 81: Studies in the Artificial Control of Baw Material Supplies. By 
J. W. F. Bowe. No. 1. Sugar. (London School of Economics, Houghton Street, London, W.C. 2.> 
Price 58. 

2 The study on the Java sugar Industry we hope to notice In a subsequent issue.—Bd. 
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and restriction in Cuba can hardly be made directly responsible for an increase 
elsewhere of more than 200,000 to 300,000 tons. ‘‘ Cuba has in fact been 
very largely the innocent victim of the consumer, who has deliberately 
preferred to obtain his supplies in a more expensive way than was economi¬ 
cally necessary.” But Cuba has been handicapped by an economic problem 
of her own, in that her older and smaller Cuban-owned mills, turning out 
about one-third of the sugar crop, produce at a higher cost than do the larger 
and American-owned mills. The Cuban Government gave its support to the 
policy of restriction largely in order to prevent the extinction of these high-cost 
producers and the consequent complete domination of American capital. 
Thus apart from the struggle between Cuba and the rest of the world, “ there 
has been going on an equally desperate struggle between the high-cost and 
low-cost producers within Cuba or, in other words, between the Cuban-owned 
mills, with the Cuban Government as an ally, and American capital.” 
Properly located, organized and equipped, the sugar industry of Cuba, con¬ 
cludes Mr. Rowe, would be able to produce 5 10 million tons far more cheaply 
than any country in the world with the possible exception of Java. But tlie 
world does not want sugar on an economic basis. 

Had the Cuban Government acquiesced in any policy of laisaez-fairef 
the old high-cost small mills and j)lantations in exhausted land in western 
Cuba would have been abandoned and new large scale mills and plantations 
would have been established on the rich fertile lands of eastern Cuba, where 
the American influence was predominant. The result would have been a 
severe contraction of Government revenues and widespread unemployment, 
plus the complete domination of American capital, a prospect that no Cuban 
Government dared face witliout a struggle. So laisaez faire even if economi¬ 
cally the best policy wa^s in practice virtually out of the question. 

Hence Mr. Rowe concludes that given the practical necessity for some 
attempt at artifleial control, restriction was the right form to adopt at the 
outset in 1926, since supplies were too large to be remedied by any scheme of 
stockholding. But in 1927 there was a halt in world consumption and Cuba 
chose to intensify control, and probably correctly, for otherwise the sacrifices 
of the two previous years would have been in vain. So she restricted her crop 
to 4 million tons and formed an Export Corporation to market the sugar 
destined for countries other than the U.S.A. This Export Corporation scheme 
was better than no control, but ideally the whole crop should have been mar¬ 
keted by one authority. But at that date a Single Seller scheme was im¬ 
practicable on financial groimds and would have lacked American support. 
As it was, the control of 1927-28 broke down owing to the U.S. market pur¬ 
chasing less Cuban sugar than was anticipated ; this sent prices lower while at 
the same time the restriction to 4 million tons increased costs of production. 
At this point, in Mr. Rowe’s view, there was room for a stock-liolding scheme ; 
if even 260,000 tons could have been firmly held, it would have made all the 
difference, for the price might have been maintained near the 3 cent level. 
But the Cuban Government lost heart at this juncture, and the American 
interests were able to bring all attempts at control to an end. 

But it is arguable that this abandonment of control occurred just when 
signs of success were appearing on the horizon. For consumption after its 
halt in 1926-27 had resumed its rapid increase, and if Cuba had continued to 
restrict her crop to 4 million tons, the total world production in 1928-29 would 
have amounted to just 26 million tons, while consumption was eventually 
to reach nearly 900,000 tons more than this amount. Stocks would therefore 
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have been reduced well below 2 million tons and with a continued increase of 
consumption the position might have gradually righted itself, for the expan¬ 
sion of tariff-protected and bounty-fed supplies had already approached its 
limits. In short, Cuba had at least a reasonably sporting chance. Instead, 
Cuba in 1928-29 produced over 6 million tons, and within a period of 12 months 
was forced to resume a policy of control imder circumstances far less favour¬ 
able than would have existed if control of some sort had been maintained con¬ 
tinuously. 

The final attempt at control was the Co-operative Export Agency of 
1929. Although supposed to be more favourable to American ideas than a 
policy of restriction of outpxit, the scheme was virtually forced on to the 
Americans by the Cuban Government and the Cuban-owned mills, and the 
latter hoped to use it in self-preservation, while the Cuban Government 
approved of it for that very reason. It was undoubtedly intended to force up 
prices to a reasonable level by putting any excess supply into storage. But, 
as recent history knows, the scheme required for its success adequate financial 
backing and the American banks were not in a mood for a gamble after the 
Wall Street crash, nor, in the case of those interested in Cuban properties, 
were they anxious to hold out any helping hand to the Cuban-owned mills, 
so the final effort at control fell through. 

As for the position of the moment, and future prospects, Mr. Rowe 
only confirms current exj)ert opinion that the present crisis is fundamentally 
one of stock-holding and not a crisis due to excessive productive capacity. 
If the rumoured pool actually comes into being and buys up, say, 1 million 
tons, and thus can satisfy the urgent caah needs of the Cuban mills, the market 
might feel it had got sufficient assurance against a further fall in price, and 
refiners and middlemen would then take care of the remaining supplies. 
Without some such assurance demand must continue sluggish and the price 
may siifier a further fall. It may seem incredible that the price can go any 
lower, but since it now really depends simply on ability to hold stocks, and has 
little relation to conditions of current production and consumi)tion, there is 
almost no limit to the potential fall. 

Till the turn comes, Cuba’s position is thus most critical. Economically 
she ought long ago to have been brought within the tariff wall of the U.S.A., 
but to do so now would spell ruin for the domestic and insular sugar industries 
of the States that have been built up during the last twenty years, and must 
be protected at all costs. Hence the United States would be vastly em¬ 
barrassed by any development of an annexation policy for Cuba. Nor would 
Cuban nationalism tolerate the prospect, however desperate the economic 
position. Hence Cuba must find means to hold out till the tide turns and her 
sugar production can be more fully absorbed by the world’s growmg con¬ 
sumption. “ Cuba’s trouble in the long run is not that the world is ceasing to 
require her sugar ; her real trouble is whether the business of producing this 
sugar is to pass entirely into the hands of the American capitalist, leaving to 
the Cuban people merely the role of the dogs under the rich man’s table.” 

We could quote many other excerpts from this interesting pamphlet, 
but lack of space and other considerations preclude us from doing so. Those 
interested in this chapter of Cuban history should possess themselves of a 
copy of the Memorandum. 


Van Moll’s Tables. —These well-known Brix Tables, we oi'e informed by the 
publishers in Java, are now being published on a basis of 27'6°C., instead of 20°C. 
as formerly. 
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In common with the rest of the sugar world South Africa is still feeling 
the pinch of low prices. The increase of duty from £8. per ton to £12. 10s. 
has not proved entirely effective in keeping out foreign sugars. When the 
duty was increased the existing dumping duties were removed. The reason 
for this move is not clear, though it may not be uncomiected with a reluctance 
on the part of the Government to go to the Imperial Conference with a 
dumping duty in force against Canada. 'Whatever the reason it has resulted 
in a quantity of foreign sugar, chiefly American, being landed in the coxmtry 
at prices below the local standard. As there seemed no hope of any further 
protection, the industry has been compelled to face the only alternative in 
lowering the price on the local market. In June, therefore, the local price of 
1st Refined was reduced from £24. 10s. to £23. a ton. The various levies 
imposed bj'^ the Crop Disposal Committee to meet the rebates to manufac¬ 
turers and freight to coast ports as well as such other activities as advertising 
and propaganda, reduce this to below £20. and with the heavy export loss 
the price of cane of 13 per cent, sucrose is in the neighbourhood of ISs. 3d., 
which is certainly not a payable proposition. This low price of cane must 
inevitably reflect seriously on the agricultural efficiency of the industry, as 
planters are unable to afford to fertilize properly and fields are carried on to 
extra ratoons when tliey should be ploughed out and re-planted. Thus 
j)lanters are carrying on by drawing on their capital, a state of affairs which 
cannot continue indefinitely. 

The Suspe7ided Duty .—A curious impasse has occurred in the operation 
of the new sugar duties. The original duty was £8. per ton of which £3. 10s. 
was a suspended duty provisional on the industry fulfilling certain conditions 
and liad been separately gazetted when the.se conditions were fulfilled. The 
new duty of £12. 10s. also included this suspended portion which was j^resumed 
to remain effective. It appeared later that with the alteration of the duty the 
sus]>ended duty should have been re-gazetted separately, but this was not 
done. Tlio duty had been made retrospective from last March and the sus- 
l)ended duty was W'rongly collected on sugar imported after that date, a 
number of merchants paying mider protest. The mistake was not realized 
imtil J uly when a sj)ecial proclamation was prepareti and rushed by special 
messenger for signature by the Governor General, who at the time was in 
-^Jululand on a farewell visit. The mistake necessitated the refund of about 
£12,000. to various importers. 

Arbitration Board .—The Draft Bill which was outlined in our last report 
has not been proceeded with, but at the beginning of September members of 
the Board of Trade imder the chairmaiLship of Mr. F. J. Fahey, the “ step¬ 
father of the sugar industry,” visited Durban to investigate the desirability 
of establishing a permanent Board of Arbitration and to hear any other 
evidence that the industry cared to bring forw^ard. The hearing was con¬ 
ducted in Durban and occupied several days. The planters presented a 
considerable docket of written evidence on a number of points and stressed 
strongly the desirability of establishing such a Board, in view of the number 
of outstanding questions arising out of the interpretation of the Fahey 
Conference Agreement, and the continual minor differences of opinion which 
tended to create ill-feeling between the different sections of the industry. 
The millers on the other hand opposed the formation of the Board as likely 
to create a condition of uncertainty and instability, especially as the finding 
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of the Board in the case of a single dispute would become a rule binding on 
the whole of the industry. Evidence was presented on a number of the points^ 
but the Chairman stated definitely that the Board were not prepared to con¬ 
sider any revision of the Fahey Conference Agreement before its normal 
•expiry in 1937. The Board’s findings will be published later, presumably 
before the next Parliamentary Session in February. 

The Crop ,—The 1930 crop is proving to be an exceptionally heavy one, 
and the sucrose content is unusually high. The drought has broken before 
any considerable loss of cane had taken place. It is estimated that at least 
376,000 tons of sugar will be produced and 380,000 tons is possible. If the 
local consumption remains at 200,000 tons, which in view of the general 
depression is not certain, then the export will amount to at least 47 per cent, 
of the total crop. Thus the export is rising annually as the following table 
shows :— 


Year 

Total 

Prodtictlon 

Total 

Exported 

Per Cent. 
Exported 

1927-28 .... 

247,273 

61,619 

19 

1928-29 .... 

296,834 

86,631 

29 

1929-30 .... 

298,636 

127,246 

42 

1930-31 (estimated) 

376,000 

176,000 

47 


Thus every year a larger proportion of our crop is exported at an ever 
reduced price. If it were not for the Imperial Preference the position would 
be very dark indeed. The effect on the average price is indicated by the 


following rough calculation :— 

200,000 tons of Ist Refined at £20.* per ton .£4,000,000 

176,000 tons of Raws exported at £7. 10s. per ton 1,312,600 
*= £14. 38. 4d. per ton. £6,312,600 


Nett after allowing for excise and all levies. 

This is equivalent to a drop in the price of cane from 16s. S^d. per ton 
to 13s. 3d. per ton of cane of 13 per cent, sucrose. The significance of this 
drop becomes apparent when it is realized that the cost of }3roducing a ton of 
cane is taken officially at 15s. 6d. per ton, although in actual practice it is 
somewhat lower. 

From the quality standpoint the season is also proving to bo a good one. 
Sucrose and purity are both running high, a fact which will prove the salvation 
of many a planter who would not otherwise be able to weather the hard times. 

The Length of the Season ,—The heavy crop is further accentuating the 
vexed question of the length of the season. At present it seems inevitable 
that most factories will be obliged to continue crushing until late in January, 
although the sucrose content of the cane has always proved to be very low 
after the middle of December. As most of the factories are now working 
at their fullest capacity and a number of small units have been closed down 
and dismantled, the problem looks likely to become more and more acute 
with each succeeding season. The desirability of limiting the crop or at any 
rate controlling the expansion of new areas is being mooted, but the problem 
is one which bristles with difficulties and the experiences of other countries in 
this connexion are not too hopeful. This was one of the matters referred to 
the Board of Trade during the recent enquiry, and their report on the subject 
shotild prove interesting. 

Beet Industry Foreshadowed ,—^A report has recently appeared in the press 
that a company has been formed in England for the purpose of growing beets 
and manufacturing sugar in South Africa.^ Several well known names in 

' See I,S,J„ X980, 412. 
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the financial and sugar world appear in connexion with the scheme. The 
district where it is proposed that a factory should be erected is George, near 
Mossel Bay in the Cape Province, halfway between Cape Town and Port 
Elizabeth. Although the district is probably suitable for beet growing it 
is difficult to see how such an undertaking could prove profitable at this 
juncture, as it is hardly likely that the Government would allow the Company 
to reap the benefits of the present protection without shouldering their share 
of the obligations imposed on the cane industry, viz., a proportional share in 
export and rebates of duty on sugar supplied to manufacturers, as well as 
payment of coastwise freight. Further news of this venture will be awaited 
with interest. 


The Beet Sugar Industry in the United Kingdom. 

Official Results of the 19^9-30 Campaign. 

Tlie following, taken from the official records issued by the Board of Agri¬ 
culture, is a summary of the revised results for Great Britain of the 1929-30 
beet sugar manufacturing season, as compared with the previous year. With 
the exception of acreage, which was exceeded only in 1927-28, the season was 
in all other respects, both from the agricultural and factory standpoint, the 


best on record. According to the preliminary returns for the 4th June, 1930, 

the acreage under sugar beet this year was 

estimated at 348,100 acres as 

against 230,563 acres in 1929, an increase of over 50 per cent. 

1929-30. 

1928-29. 

Acreage under sugar beet . 

230,663 


178,047 

Average yield per acre (tons) . 

8-7 


7-7 

Number of beet growers . 

32,204 


26,050 

Number of factories... 

19 


19 

Average nmnber of days worked. 

Number of workers employed in factories 

91 


72 

during the campaign . 

8,854 


8,172 

Tonnage of beets delivered to factories .. 

2,003,686 


1,369,781 

Average sugar content of beets (per cent.) 

17*7 


17-4 

Average price paid per ton of beet . 

Estimated total sum, including cost of trans- 

62s. lid. 


61s. Hid. 

port, paid by the factories to the growers 

£6,301,000 


£3,559,000 

Total production of sugar (owt.) . 

Average extraction of sugar expressed as 

5,841,489 


3,904,172 

percentage of beets delivered to factories 
Average extraction of sugcu* expressed as a 

14*6 


14-26 

percentage of total sucrose in beets .... 
Average farm output of sucrose per acre of 

83 


82 

beet grown (lb.) . 

Average factory output of commercial 

3,440 


2,995 

sugar per acre of beet grown (lb.) .... 

Production of by-products :— 

2,837 


2,456 

Molasses (owt.) . 

1,480,061 


980,096 

I Wet (tons). 

. Subsidy paid :— 

138,686 


97,451 

21,212 


8,208 

Sugar .. 

£3,794,288 


£2,634,492 

Molasses ... 

£439,488 


£290,328 


Total Subsidy. £4,233,776 .. £2,824,820 


569 


41 




















Sutfar Caae Bcteareh ia Hawaii. 


The papers dealing with the plantation side of the sugar industry, read 
at the Meeting of the Associated Technologists of Hawaii in October, 1930, 
have a wide range, as is seen from the following list in the Index, the order of 
the papers having been altered to bring allied subjects together. 

Seedlings. A. J. Mandelsdorf. 

Soil Preparation : Ploughing, etc. J. L. Nicoll. 

The Plant Food Problem. W. W. G. Mom. 

Response of Cane Growth to Moisture. H. R. Shaw. 

Irrigation Terminology. J. B. Menardi. 

Limitations of Some Irrigation Measuring Structures. C. A. Brown®. 

Points on Ripening Cane. O. H. Lyman. 

Pre-harvest Sampling of Cane. F. W. Broadbent. 

The Reduction of the Trash Content of Harvested Cane. W. Woltbrs. 

Report of the Committee on Experimental Technique. R. J. Borden. 

In considering these papers and the conclusions to be drawn from them 
by workers in other countries, it is peculiarly necessary in some of them to 
bear in mind the more or less imique conditions on the plantations in the 
Hawaiian Islands, and esx>ecially the environment in which tlie canes are 
grown. This is very clearly brought out in the matter of cane trash, so valued 
generally for its ameliorating effect on the soil. Frankly, the Hawaiian plan¬ 
ters do not appear to so value it ; and are much more concerned with the 
danger of parts of it adhering to harvested canes, and thus being introduced 
into the mills and lessening the purity of the juice. Hence the strong advo¬ 
cation of burning the fields before harvesting them, and of making this burn¬ 
ing as efficient as possible. This attitude of the Hawaiian planter, on the 
vexed question of burning the cane trash, has always interested the writer, 
and has led him to make the following suggestions as to its cause. 

The use of this material, say in Cuba, may be briefly summarized as 
follows : Amelioration of the ])revailing heavy clay soils ; retaining moisture 
during the dry periods in the surface soil, and thus allowing the young canes 
to grow in a healthy maimer ; affording the carbohydrate food required by 
the nitrifying and nitrogen fixing bacteria, and providing them with an 
aerated, moisture-laden medium in which they can grow and multiply. 
Lastly, while the trash provides a hiding place for the borer moth, burning 
it has been proved (especially in Porto Rico) to give a serious set back to its 
free flying minute insect enemies. Hawaii, on the other hand, is blest with a 
naturally free-draining soil, great applications of nitrogenous manure are 
habitual, there is abundant if not super-abimdant irrigation, and we hear 
little of the moth borer which is presumably kept under control in the normal 
balance of nature. It would, however, be interesting to hear how the matter 
of trash is regarded on the dry, unirrigated plantations of the northern portions 
of the island of Hawaii. 

With regard to some of the other papers, we must also bear in mind the 
long record of the planters in the application of scientific research to plan¬ 
tation problems. In a sense, they have overcome the basal difficulties with 
which the pioneers of the industry were confronted. And the papers read 
by the technologists would appear to be more concerned with refinements in 
theory and in the local practice than with the fundamentals of cane growing— 
all, however, as is the fashion of the day, directed to the economic production 
of more sugar from each acre of land under cultivation. This is well seen in 
the long paper on the Response of Cane Growth to Moisture, the ultimate aim 
of the piece of research described being undoubtedly the more economic use 
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of water in irrigation, on which such large sums are being spent. In the 
present article, this paper and the one on the reduction of trash in harvested 
cane v^ill be briefly reviewed, although the difficulty must be acknowledged of 
adequately abbreviating the 40 pages involved, in the space available. 

Beduction op the Tbash Content op Habvested Cane. W. Wolters- 

This subject is described as an old one in the Hawaiian plantations, and 
the author presents a resum4, based on replies to a questionnaire sent to re¬ 
presentative plantations, and on recent papers written by technologists for 
the annual meetings and in the Hawaiian Planters' Record, As usually 
defined in the islands trash includes : green tops burnt or unbumt, dead, rat- 
eaten and rotten canes or parts of them, soft canes due to high topping, and 
residues comprising particles of soil, roots and stubble attached to the canes 
(in other words, everything going into the mill besides clean mature canes). 
(^»reat sums of money are being spent in raising larger and better crops, but 
jiroportionate efforts to furnish clean cane to the mills are not being made. 
There is sufficient evidence to show that trash has a significant effect on the 
milling operations, on the (luality of the juice, and on laboratory control; and 
the author asks what steps should be taken to minimize these adverse con¬ 
ditions ; with the answer that burning the fields before harvest is the major 
step to be taken, and that all plantations which are able to burn should do so. 
In comparing the advantages and disadvantages of burning he adds that burn¬ 
ing exy3efHtes all field o})erations, leaving less small cane and thus cheapening 
pick up. and making for easier and cheaper cultivation and ratooning. The 
disadvantages are stated in general terms, as a loss of plant food elements 
through oxidation, loss of potential organic matter, danger of faster deteriora¬ 
tion of the cane juices especially during mill breakdown,and cost of firebreaks; 
and he claims that the advantages gained are sufficient to offset the disadvan¬ 
tages, and that the fact that the majority of plantations have adopted this 
practice shows that its continuance is warranted. 

The quality of burns is dej^endont on weather conditions, poor bums 
generally occurring in rainy or winter months. And various figures are 
drawn from the replies he has received to the questionnaire, to sliow the 
extent of the difference in trash content in wet and dry weather, and in good 
and bad burns. In the unirrigated jilantations of the island of Hawaii, they 
generally strip their canes at intervals to within a year of harvest; and 
though not so good as burning, this practice certainly decreases the trash at 
harvest. At Kahuku (in Oahu) the incieased cost of harvesting poorly burnt 
opala cane (the general local name for heavily trashed cane) is given as roughly 
16 per cent, over that of clean burnt cane. 

The best method of controlling field trash is an open question with many, 
but lack of interest on the part of field overseers appears to be the greatest 
evil, and this interest should be fostered, coupled with strict surveillance 
exercised in the fields. It is in the loading operation that most trash gets 
into the canes, especially in the early morning, when the men are fresh and 
try to load as much cane as they can, and in the evening when they are 
quite tired and are apt to become careless. But the great thing is to cultivate 
the good will of the men, by convincing them that loading trash with the canes 
is wasted effort earning no pay, and especially that the deductions at the mill 
can be relied on as fair. 

The effect of field trash on milling is governed by the quantity mixed with 
the cane, as well as by the method of milling, ty|)e of rollers especially the 
crusher, and their general condition. An abundance of opala cane in par- 
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tioular chokes the mill and reduces its speed, some figures showing a slowing 
down of from three to five tons ground per hour. This is not so noticeable 
when two sets of knives are used and the particles are smaller. Green tops 
and suckers, however, have no apparent effect on the rate of milling. But 
dry trash entering the mill comes out impregnated with from one to two per 
cent, of sucrose which it formerly did not have. Besides this loss of sugar, 
energy is wasted which could have been used to mill more clean cane. Few 
specific studies have been conducted to determine the effect of trash on juice ; 
but chemists agree that purity is reduced, and that laboratory control is 
affected through wrong figures for fibre content. Green tops especially, with 
their gums and glucose, make boiling difficult and increase final molasses 
output. Approximately one ton of non-sugars results in the loss of one-third 
of a ton of sucrose. Cane suckers, although not strictly included in trash, 
are given some consideration, because of the similarity in their effect on the 
juice to that of other immature parts of the cane. They are of course of 
varying size and value as regards sugar production ; but there is a natural 
tendency to make use of them for increasing the loads and, incidentall;s% the 
yields of cane per acre. Some data were collected by the Oahu Sugar 
Company and juice analyses were made, instituting a comparison between 
suckers with one, two and three feet of stalk, and roughly weighing the same 
number of pounds, in a position favourable to ripening. Tlje results of 
analysing 12 samples of each size were as follows : one, two and three foot 
suckers gave purities 74, 80, 81 respectively, while the figures for cane ratio 
were 11’7, 8-8 and 8*6. At Waipahu the effect of suckers on “pick up ” 
during June (when the cane was ripe at the end of the season) is illustrated 
by the following figures : pick up with suckers of all sizes, })urity 80*00, cane 
ratio 10*72 ; pick up with all suckers excluded, purity 83*34, cane ratio 8*63. 
As a result of these studies it was decided at Waipahu to reject all suckers 
of one foot and under. 

The question as to the correct point at which the cane should be cut at 
harvest is naturally very carefully discussed, complicated as it is by the 
length of the cropping season. This point is usually fixed more or less arbi¬ 
trarily, arid the general opinion of the few who have conducted tests is that 
it may be made lower at the beginning of the season (in the winter) when 
the canes are immature, and higher in summer when the cane is ripe. Chemists 
claim that when the mill is not working at full capacity, any material which 
yields juice of greater purity than the final molasses is worth sending to the 
mill; while it is the opinion of many that, for economic reasons, it is better 
practice to throw away all low purity material. The most comprehensive 
data met with by the author are drawn from a paper by J. D. Bond, of Ewa, 
in the Planters* Record of January, 1928. In this paper “ low topping is 
defined as removing with the top one seed piece with three eyes, and “ high 
topping ” as cutting slightly below the growing point so as to cut the whole 
cane. By a series of analyses. Bond concluded that it is profitable to top low 
during the early part of the season, and that this practice becomes less and less 
profitable as the season advances, until when the peak in juice purity is reached 
it results in a decided loss. 

Further work was done at Waipahu in December, to determine the point 
of topping more accurately, with 30 samj^les of H 109 ratoons, 18 J months old 
immediately before burning. The classification of topping differs from that 
employed by Bond, namely, “whole stalks ” represented Bond’s high topping, 
“ high topping “ indicated removal of 6 ins. cane with the top, and “ low 
topping ” 12 ins. The results are given in two Tables from which the follow- 
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ing figures have been extracted. The purity of canes cut in the three methods 
in the order given was 82*68, 83*89, and 86*20 respectively; while the cane 
ratios were 9*82, 9*38, and 8*98. High topping compared favourably with 
whole stalks in that slightly more net sugar was recovered at slightly lower 
cost; and about the same gain was shown in low topping over high. Data 
from samples taken in May at Waipahu are presented in another Table, and 
the results coincide with those of Bond at Ewa. The gain in purity during 
May for low over high topped was 60 per cent, less than it was in December. 

The short article by Scott on “ The effect of cane tops on sugar recovery 
published in Tropical Agriculture, III, 326, 1926, is then reprinted. In this 
paper the piu-ity in toi)ped canes was 84*60 as compared with 82*22 in whole 
canes, while the cane ratios were 8*72 and 10*34. Scott concludes “ The tops 
representing 11*84 per cent, of the weight of the cane were responsible for an 
increase of 18*42 per cent, in the toimage required to produce a given quantity 
of sugar. It is therefore evident that the tops, while producing no sugar, 
cause an appreciable loss of the available sugar contained in the richer portion 
of the cane.” 

Further excerpts are given from papers read during the last tliree sessions 
of the Hawaiian Sugar Technologists, on the effect of cane trash on the juice 
and on mill work ; and in conclusion the author discusses the question of the 
accurate determination of the field trash, so necessary for correct application 
of factory control and, especially, for the general satisfaction of field labour 
“the importance of which caiuiot be too strongly emphasized.” 

Studies on the Response of Cane Growth to Moisture. H. R. Shaw. 

The author prefaces his account of the research on this subject, being 
conducted by him and H. A. Wadsworth in Hawaii, by drawing attention 
to recent changes which have taken place in the point of view regarding the 
])a6sago of water tlnough the soil, as the result of work done in the western 
parts of the U.S.A. The following are the main points in this introduction. 

Till the bcginiiing of the present century, water distribution to the soil 
was considered to be due to the minute and little imderstood force of smface 
tension. Evaporation was regarded as the chief cause of the depletion of soil 
moisture, and therefore great importance was attached to a surface mulch to 
reduce it. Capillary attraction was thought to draw water from below to the 
active root zone, and maximum plant growth was considered to be only 
possible when the soil reached an optimum moisture content, which varied 
with the soil, the climate and tlie plant concerned ; and early efforts were made 
to determine this optimum, 

Briggs and Shantz, however, in their studies of the wilting of plants, in 
1912 introduced an entirely new conception. By using very small, sealed con¬ 
tainers, they were able to grow a very large number of different plants mider 
conditions in which the losses in soil moisture were confined to that absorbed 
and transpired by the growing plants. And they foimd that the moisture con¬ 
tent of the soil at which wilting occurred was constant for each plant, and at 
every stage of development as long as the soil was thoroughly permeated by 
the roots. This moisture content they termed the coefficient of wilting of the 
particular plant. Other workers have generally accepted this conception, 
although not altogether agreeing to further conclusions arrived at by Briggs 
and Shantz ; and by 1929 had arrived at the following views regarding the 
passage of water through the soil, which form the standpoint from which the 
present research of Shaw and Wadsworth has been steu^ted. 
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(1) A given soil can be wetted only to a definite per cent, moisture, called 
the maximum field capacity^ which is the greatest amount of water that can be 
held in the soil against the force of gravity. Each increment of soil must be 
wetted to this maximum per cent, moisture before the next increment can 
receive any moisture. 

(2) Capillary attraction between damp and dry soil is so limited in extent 
and speed that it may be considered negligible as a factor in the replenishment 
of the moisture in the soil. Hence, it is impossible to maintain a moisture 
content less than that of maximum field capacity. 

(3) As long as moisture content of a soil is kept above the wilting coeffi¬ 
cient, water is equally available to the plant, and growth is at a constant rate 
except for the influence of environmental variation. 

(4) The effect of evaporation in removing moisture from the soil is limited 
to the first few inches of surface soil. Below that point, moisture can be 
depleted from the soil only by the feeding action of plant roots. 

In general the experiments by various workers have shown that it is 
difficult if not impossible to determine the exact wilting point in a plant, 
excei)t by using sealed containers with thorough permeation of the soil by the 
roots. The size of the containers has varied from that of a water tumbler to 
those holding 1000 to 2000 lbs. of moist soil. 

Shaw and Wadsworth commenced their studies of the water require¬ 
ments of the sugar cane in January, 1929 ; and the present payjer presents the 
results of the first fifteen months’ work. The experiments are being con¬ 
ducted at Waipio under the environmental conditions of the lowlands of Oahu: 
warm and dry, with prevailing north east trade wind : the average monthly 
temperature varying from 67°F. in winter to 76°F. in summer, and monthly 
rainfall from a negligible (quantity to 6-8 ins. falling chiefly during the 
winter months; soil a reddish brown loam, even in texture and colour to 
over 6 ft., and with a maximum field capacity of moisture of 34-8 per cent. 

As containers 14 galvanized-iron tanks were used, each 5 ft. 6 in. deep 
and 28 in. across, sunk in the ground. The soil dug out was sifted to particles 
of 2 mm. diam. and less, and thoroughly mixed, though never approaching 
air dry conditions. A layer of gravel was placed at the bottom of the con¬ 
tainer for drainage and a half-inch hole pierced which could be opened if 
necessary ; and then the soil was added in about 100 lb. layers and packed to 
volume capacity of the soil in the field aroimd, till it reached a total weight of 
1600 lbs. on oven dry basis, and filled the tank to 6 in. below the top. Sets, 
reduced to a single eye, were raised in a nursery till the shoots were about a foot 
high, and then planted, one in each tank. A wooden cover was placed over 
the tank with a 6 in. hole for the free growth of the plant. Later, an iron 
frame was fixed to keep the canes erect, in order to prevent breakage, and the 
whole system was painted black to prevent reflected heat. Sealing was effec¬ 
ted by securely plugging with waterproof material the spaces between the 
cover and the sides of the container, and around the shoots of the plant. 
By an elaborate arrangement the whole system of the tank and its contents 
was capable of being lifted, swung free and accurately weighed at any time. 
Fertilization approximated the field practice, totalling 270 lbs. N, 150 lbs. 
PjOg, and 200 lbs. K*0. 

As the oven dry weight of the soil is accurately known by soil moisture 
samples taken at the time of filling, irrigation may be based on the total 
weight of the system; and, swinging free, water may be added by hose till 
the maximum capacity is reached. Water is added to the 6 in. space, and 
percolation may be considered as adequate and uniform, as this has been 
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verified several times. The only unknown weight is that of the growing plant; 
and this was judged by taking three entire stools of cane grown from similar 
sets in the field aroxmd. These were weighed and the total length of cane 
measured ; and the proportion of length to weight determined as 12 in. 
length to 1 lb. weight : this proportion has been surprisingly constant 
throughout the life of the plant. 

The author fully realizes that this planting forms a wide departure from 
field conditions, and mentions certain points in the environment which may 
have been changed. But ho concludes that there is no reason to believe that 
the basic principles of growth have been altered. The experiment has 
shown the possibility of growing healthy cane to maturity in containers of 
limited capacity. Losses during the 16 month period have been 15 per cent, 
of the original stalks, mainly in the winter when some mortality is expected 
in the field. Records were kept of the length and width of each leaf through¬ 
out, as shown in a Table, with a view to a possible correlation between the leaf 
area and transpiration. 

It was soon seen from moisture determinations at different levels that 
water was not being drawn off uniformly from them, and this was proved to be 
due to the roots not permeating the entire mass. Three zones were indicated ; 
the top foot of matted roots practically completely permeating the soil, the 
second and third feet, permeation incomplete but substantial, the fourth and 
fifth feet with fragmentary and straggling roots. 

The usual procedure was to irrigate the soil to maximum capacity, weigh 
at freejuent intervals and record loss of water, and measure the growth of the 
cane stems in height. When growdh ceases, irrigate again to maximum capa¬ 
city. The measurements were made three times a week, but daily during the 
summer. The rate of growth appears to be constant, except for environmental 
changes, till a critical percentage of moisture is reached, when it ceases though 
the plants do not w'ilt. Immediately w^ater is applied growth recommences; 
and this cycle went on throughout the growing period observed. Allowing for 
the increasing weight of the plant, when the gross weight of Tank No. 4 
reached 2384 lbs., the cane almost immediately ceased growing, and this 
occurred right through the summer. This and other points are illustrated by 
a diagram drawn up from the observations of this tank, including the relative 
moisture of the soil, periods and amounts of water added, linear growth of the 
cane, constant rate of giowth, and water evaporated. A similar diagram is 
shown of the hap})enings in Tank No. 13, in which one cane died. 

The percentage soil moisture in all 14 tanks at the time of cessation of 
growth is given at intervals during the 16 months, in a Table ; and varies 
from 22*1 to 24*9 per cent* moistiu^, with an average of 23-3 per cent, for 
the whole number of tanks. One of the most surprising results is that no 
change is seen in the amount of water taken up aftei* the cessation of growth 
in the cane, which the author claims to be unique in all plants yet investigated.^ 

In the concluding section the author reviews the results of various workers 
in Hawaii on the amount of water required by the cane plant, and tentatively 
presents the results obtained in the present investigation, reducing all figures 
to the pounds of water required to produce one pound of sugar. Obviously 
this may be expressed in various ways, i.e., the amount delivered to the plan¬ 
tation, that entering the plot of canes, and that transpired by the leaves. He 
quotes the data collected by Alexander as to the gross amount needed 
by the first method. The results vary from 3000 to 6000 lbs., with the 

1 It may, Imwever, be noted that wilting appears to have coincided with cessation ol growth In 
the other plants; but, in the sugar cane, no willing occurred even eleven days after cessation of 
growth In Tank 4, although no water was added. O.A.B. 
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exception of BAiiDWiN’s experiments during 1911-1916, when he obtained 
the figure 1896. The net requirements, as judged by the water entering small 
plots, have had a more limited testing, and varied from 869 to 1486 lbs. The 
absolute requirements, as indicated in the present research, were as follows. 
The figures obtained from the 14 tanks varied from 449 to 668, with an 
average of 493, say, 600 lbs. water for one pound of sugar. At any rate, the 
author remarks, these figures indicate the enormous losses incurred between 
the point of delivery and the point of utilization by the plant. 

C. A. B. 


Filtration of Cold Raw Cane Juice. 

By C. F. ARMSTRONG. 

In 1920 Dr. Zerbah^ published an interesting paper on the clarification of 
cane juice without chemical treatment. Briefly, the treatment consisted of 
adding kieselgulir to the juice, heating to “ cracking ” point and filtering in 
the usual press filters. The filtrate was then treated with a vegetable carbon 
and re-filtered, the resulting filtrate naturally being practically water-white. 
Nothing further, to the writer’s knowledge, has been written on this process, 
and it is assumed that the costs were prohibitive at the time. 

The writer had the privilege of being invited to Java to report on the 
adaptability of the Metafilter for the Java sugar industry, and while there 
conducted a series of experiments in collaboration with Mr. Elliott of the 
Johns-Maiiville Co., Ltd., based on Dr. Zerban’s work, with the following 
interesting results. It was suggested that the reason why nothing further 
had been done in this direction was that the kieselguhr used was of small 
value as a filter-aid, and therefore very expensive as compared with the 
highly efficient grade termed Hyfio-Supercel, which was probably not 
available at the time for Dr. Zerban’s work. Laboratory trials wore made on 
the lines indicated by Dr. Zerban which fully confirmed his results, although 
we found that much smaller quantities of Hyflo-8upercel were necessary 
than the quantities mentioned in his paper. 

On concluding this test, however, it was decided that another trial be 
made departing from the process outlined by Dr. Zerban, iti that the raw 
juice be filtered without heating and the filtrate then defecated with small 
amounts of CaO and SOj for a second filtration. Cold raw juice was taken 
from the mill strainer, mixed with 1 per cent. Hyfio-Supercel on the Brix 
of the juice, and filtered through a small laboratory press filter using cloth. 
At low pressures we were agreeably surprised at obtaining quite rapid filtration, 
the filtrate being cloudy and of a light-brown colour. It was noticeable that 
if the pressure was increased the filtrate became quite clear, but the rate of 
fiow was considerably diminished. 

The cloudy filtrate wa;S then heated to 70°C., sufficient milk-of-lime added 
to a pH of 8*0, also sufficient SOj to bring the pH to 6*8, then filtered. 
The remarkable rapidity with which this treated juice filtered was at once 
noticeable, the filtrate being brilliantly clear and of a light yellow colour, 
comparing favourably with second carbonatation filtered juice. Its purity 
showed an increase of 2° above the original purity of the raw juice. 

It was found, however, that the cloth used in the laboratory press during 
the filtration of the cold raw juice was badly clogged with the peculiarly 
gelatii lous cake formed and was only cleared with difficulty. It was, therefore, 
obvious tha t a filter not en^iploying fi brous cloths should be used in this class 
1 Joimiana hidletm 173 ; 1 » 20 » 643 , 699 . 
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of filtration. Another interesting feature became noticeable in that the cake 
from the cold juice filtration could be washed with cold water quite easily, 
but when hot water was used the washings issued very dark in colour. 

It is evident that the employment of heat on raw cane juice promotes 
the formation of colouring matter ; and that endeavours should be made to 
filter cane juices at as low a temperature as possible to remove organic matters 
which form dark coloured compounds imder the influence of heat. This 
probably accounts for the superiority of the carbonatation process over 
other processes, as the first filtration is conducted at 50-55°C. 

As it appeared that filter-cloth was not suitable for this filtration, owing to 
its clogging propensity, a further series of tests was carried out on a large 
scale by employing the 2 sq. metre demonstration Metafilter on trial in Java, 
to avoid the difficulty found in cleaning the press cloths. This type of filter 
was found to be eminently suitable for this duty, as the filtering elements are 
smooth metal rings, consecjuently there is no possibility of clogging. Also, 
being a rotary filter there is perfect suspension of the kieselguhr in the juice, 
and therefore even cake formation. Further, it was foimd that with this type 
of filter the cake could be washed w'ith ease, using a minimum amount of 
water, and could be discharged cleanly in a very short time leaving the filter 
as clean as originally. 

The Metafilter was pre-coated with Hyflo-Supercel, using 500 grms. per 
sq. metre of filter area; the cold raw juice containing 1 per cent, of Hyflo 
on the Brix was i)umped through at a commencing pressure of 6 lbs. per 
sq. in., rising gradiially to 10 lb. The rate of flow was 15 gallons per sq. ft. 
per hour, the filtrate giving the same appearance as in the laboratory tests, 
viz., a light brown cloudy liquor. This liquor on being treated with CaO and 
SO 2 and heated to 70^0. filtered with the rapidity of water. The CaO and 
8 O 2 only amounted to a quarter of that generally used in a sulphitation factory. 

It was found that if the pressure during the cold-juice filtration was 
allowed to rise above 10 lbs. per sq. in. the filtrate became quite clear but the 
filtration ])ractically ceased. It is obvious that with the peculiar nature of 
the solids present in cold raw juice there is a yielding to pressure in the cake 
formed, or, in other words, film formation. The cost of chemicals used in 
Java for carbonatation process is, roughly, 30 Dutch cents per quintal of sugar 
made. That for the sulphitation process is, roughly, 12 cents per (piintal of 
sugar made. The additional cost of the carbonatation process is however 
balanced by the increased recovery. It was calculated that the cost per 
quintal of sugar made by the filtration of the cold raw juice and subsequent 
refiltration after liming and sulphuring would only amount to 20 cents per 
quintal of sugar; and, judging by the rise in purhy and appearance of the 
liquor after the second filtration, this method should give as good a recovery 
of sugar as with tlie carbonatation process. It should also bo borne in mind 
that there would be a saving in steam with this process. 

Further work on this process will be necessary before we can definitely 
claim that there is an advantage to be obtained by the filtration of the cold 
raw juice. This is to be undertaken by the Proefstation under the auspices of 
Dr. Honig who showed the liveliest interest in the experiments; the results 
will doubtless appear in the Archief later. The campaign of 1930 was 
finishing when these exj)eriments were started, but sufficient evidence vras 
obtained to justify further work in this juocess. It is possible that with some 
cane juices larger amounts of kieselguhr will be found necessary, but on the 
other hand it may be found that with other cane juices smaller quantities 
than 1 per cent, on the Brix of the solids in the cold raw juice can be employed. 
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A 36 in. X 84 in. Maxwell Crusher-Shredder in Java. 

Report by the Technical Adviser to s,t ^‘TJomal.*’ 

The following report on the working of a Maxwell Crusher-Shredder at 
“ Tjomal ” sugar factory in Java during the 1930 crushing season now 
completed was prepared by the Technical Adviser to that factory and is 
published here by the courtesy of the Directors of “ Tjomal.” 

In general the installation is rimning very much to our satisfaction ; 
while as regards the operation of the entire milling plant, the excellent pre¬ 
paration of the cane by the Maxwell Shredder attracts the observer’s atten¬ 
tion at once. In other respects, too, there is nothing to remark upon and the 
treatment of the juice in the further stages of manufacture is running 
smoothly. 

Milling Station, The preparation of the cane, in comparison with the 
previous season, is greatly improved and consequently the milling data this 
year are very much better. In order to demonstrate this wo give the following 
table showing the figures for the first period this year and the relative ones last 
year. 


First period. 

1930. 

1920 

Residual Ratio total . 

... 80*4 _ 

1090 

,. „ bagasse 1st mill ... 

... 95 8 _ 

133-2 

LoHt juice per cent, fibre . 

... 31*6 _ 

43*7 

Extraction . 

... 95*4 .... 

93-4 

Imbibition per cent, fibre . 

... 166*0 _ 

161*9 

Pol. bagasse. 

2-6.3_ 

3-66 

Dry substance of bagasse . 

,... 66*1()_ 

54-63 


Bate of crushing excL stops 

(metric tons per day). 1818 tons .. 1833 tons 

A very important improvement is shown in the Residual Ratio 1st mill, 
which is to be attributed almost entirely to the shredder. The cane is thereby 
shredded uniformly, while the short bits of cane that were found last year in 
the lower layer at s.f. Poppoh, were entirely absent. 

The first mill grips the bagasse well, and the other mills cope with the 
bagasse equally well, no difficulties having been experienced. 

The “ lost juice ” figure of 31*6 was obtained at a pol. of bagasse of 2*63 
and dry substance of 56*10. As regards the former, it may be expected that 
by raising the imbibition a decrease of the pol. of bagasse will result; while by 
somewhat closing up the openings of the fom’th mill the dry substance of the 
bagasse will be increased. We consider that a dry substance figure of about 
56 for this kind of bagasse is still too low, and that we may expect to raise it to 
57-58. Acjcordingly a “ lost juice ” figure of 27-28 should be within reach. 

As to power consumption of the entire milling train, it was the impression 
that this was reduced. The power of the crusher and both mill engines^ was 
calculated from a series of diagrams to be 117, 450 and 350 H.P. respectively, 
while the power consumed by the shredder was about 60 H.P. 

How far results may be improved by raising the imbibition remains 
to be seen. At present there is still opportunity to make these tests, 
since the evaporating capacity permits this so long as the full rate of 
crushing has not been reached. It has been agreed to find out how 
iax the “ lost juice ” figure will be influenced by increasing the imbibition. 
The quality of the bagasse lends itself very well to an increase in imbibition, 
and no d ifficulty need be feared that the water will drip through the bagasse. 

1 The first and last two mills of the train being combined. 
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A 3^ in. X 84 in* Maxwell Crusher-Shredder in Java. 


The juice from the third mill is again partly returned in the drag conveyor 
between the 2nd and 3rd mill; and it will be investigated from the Brix of the 
mixed juice from the 3rd and 4th mill what part of the 3rd mill juice remains 
in circulation. 

Dr. Maxwell, who visited the factory a few days ago, has suggested to 
use part of the 2nd mill juice as imbibition before the 1st mill. As there is at 
present no pump available for this purpose, the application of this idea is 
postponed. Instead thereof the Chief Engineer will carry out a test with 
steam imbibition before the Ist mill. 

Since Dr. Maxwell intends to visit the factory again shortly, we will 
take the opportunity to discuss various points with him. 

In conclusion, it may be remarked that the exhaust bagasse obtained 
is of a very good quality and is certainly not inferior to that obtained last year, 
when the shredder was not yet in oi)eration. 

The following relative remarks by Dr. Maxwell may be added :— 

The above report by Mr. Holtzapffel was written at a time when the 
shredder had been in operation only a few weeks and the milling with shredded 
cane was entirely new to the engineering staff. Various modifications of the 
method of imbibition were tried out and the settings of the different miDs 
were gradually altered, whereby an appreciable improvement of the first 
results has been attained. The following data obtained two months later 
(Slst July, 1930), taken from the Proefstation Milling Control, may be a useful 


supplement to the above report. 

Bosidual Ratio total. 84*0 

„ „ bagasse 1st mill. 83*0 

Lost juice percent, fibre. 28-0 

Extraction. 96*2 

Imbibition per cjent. fibre . 137*0 

Pol. bagasse . 2*3 

Dry substance per cent, bagasse . 57*0 

Rato of crushing . 2225 tons (metric) 

Milling plant s.f. “ Tjoinal :— 


1929 : 36 in. X 84 in. Krajewski Crusher and four 36 in. X 84 in. mills—^First 

and last two mills driven by one engine. 

1930 : Maxwell shredder fitted to Krajewski crusher-” without any alteration 

to the rest of the plant or grooving of the mill rollers.^ 

The shredder is driven independently and direct coupled to an electric 
motor. The power required as recorded by the ammeter is round about 
fiO H.P., equivalent to about 50 B.H.P. actually consumed by the shredder. 


Maxtrititts College. —Mr. D. d’Emmerez de Charmoy, I.S.O., Director of 
Agriculture, Mauritius, has been appointed Principal of the College of Agriculture, 
Mauritius, in place of Dr. H. A. Tompany, who resigned to take up a post in the 
Federated Malay States. Mr. Louis Baissac is Lecturer on Sugar Technology and 
Mr. Robt. Avice, A.R.T.C., Assistant Lecturer on this subject. 

Stothert & Pitt Pumps. —The firm of Stothort & Pitt Ltd. of Bath, England, 
issue a Catalogue (No. F 12) of their rotary displacement pumps. These include 
Electrically-driven Molasses Loading Pumps of 250 tons per hour caxmcity, Special 
Dual Pumping Units for Molasses, Portable Petrol-engine-driven Molasses Pumps 
for working under varying conditions, as well as Pumps for Sugar Liquors and 
Gluco se._ 

1 This Crusher-shredder was made by Gebr. Stork & Co., HeuKelo, Holland, and is the largest 
installation not only in Java but in the world. 
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The Sugar Losses of Beet Sugar Manufacture.' 

By H. CI.AASSBN. 


That part of the sucrose introduced with the roots which is not recovered 
in the commercial sugar and in the molasses is regarded as lost. Part of the 
total sucrose loss thus determined can be traced to the waste-waters and 
by-products of manufacture ; but the rest (more or less great) is not directly 
determinable, being ascertained only by difference. These losses have in the 
past been a matter of discussion between sugar technologists, and it was 
only after the introduction of Scheibleb’s extraction method, and different 
digestion methods, that an actual determination of them was possible. 
Further, in most factories an over-weight was placed in the beet scales to 
compensate for the water and earth adhering to the roots; whereas for the 
determination of the losses the tare allowance should be calculated, seeing 
that the slices are not cut from roots that are dry and clean. 

Even to-day the losses are generally wrongly calculated. Something 
at any rate has been accomplisfied ; namely, that in most factories the hot 
water digestion method is employed for the determination of the sucrose in 
the slices, and is correctly carried out. However, in booking the beet weights 
the usual tare allowance is not made in automatic beet weighing. An 
enquiry responded to by 30 factories shortly before the war showed that 8 
placed no tare on the scale, the others using one of 1 to 13 i)er cent., an 
average of 3 per cent. Recently Aumulleb* stated that a weighing showed 
on the average a difference of 5 to 6 per cent, after removing the water and 
dirt. It is therefore to be seen that the proper determination of the weight of 
roots is very unsettled, being differently carried out in different factories. 

Firstly, there exists diversity of ojDinion as to whether the beet scale 
should be counterbalanced with a clean or dirty hopper. Aumulleb obtained 
his figures with a clean hopper, and it would appear that most factories set 
their machines in this manner. But I believe this to be wrong. One weighs 
that part of the contents of the hopper which is discharged on tipping, 
and the water, dirt, etc., remaining behind belongs to the tare ; it must be 
allow^ed for on the weight-side. Such tares vary according to the machine, 
and differ under different conditions. Even in the same factor^' the amount 
of foreign matter adliering to the hopper varies in weight. According to our 
many estimations with beet scales on which about 840 kilos of roots are weighed, 
it varies between 1 and 2 per cent, of the weight of the beets. If one places 
the average tare on the weight side, say, 14 kilos, the greatest error that will 
arise in a weighing wall be J per cent, of the weight of the roots. Since, 
however, the enor of different weighings lies sometimes above, and sometimes 
below, it is approximately compensated. At any rate no appreciable error is 
to be feared in calculating the weight of introduced sugar so long as the 
machine remains working properly. Its control is readily facilitated by 
recently introduced taring devices. 

As the basis for the exact determination of the losses, therefore, one 
requiies the weight of the beets including the water and earth adhering to 
them. If the weight of roots entered in the control books does not take 
account of this, it must be increased accordingly, say at the end of the week. 
Thus, for example, in addition to compensating for the weight of dirt in the 
beet hopper, one must add another 3per cent, for the water, earth, etc., brought 
along with the roots, multiplying the number of kilos of beets worked by 1*03. 
Hen ce with a sucrose content in the beet slices of 17 per cent., 0*51 per cent. 

1 Abridged translation from ZeitocA. Ver. deut. Zuckerind.t 1930, 56-68. 

2 DeuA. lAVMhennd,^ 1920, 1290. 
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The Suir^ir Losses of Beet Susrar Manufacture. 


more sugar is introduced than previously entered, and the undetermined losses 
are to this extent increased. In factories adding an allowance of 4 to 6 per 
cent., and employing a correct method of determining the sucrose, not only 
are no undetermined losses found, but even more sucrose may be indicated 
than is introduced. 

Reliable statements on the losses determined in German factories are not 
to be foimd in recent literature, as was the case before the war. But from our 
own experience, and also from private communications, it can be taken that 
the determined losses lie between 0*4 and 0*6 per cent., and the undetermined 
(making a tare allowance) between 0*7 and 1*0 per cent. The Prague Experi¬ 
ment Station has published detailed figures; but these are not comparable 
without further remarks. Although in their determinations the unified 

Campaign 1928-29. 

Exhausted Press Total Dtjtermiued Undetermined Polarization of 

slices Scum Losses I.osses Losses the Slices 

No. Min. Max. Av. Min. Max. Av. Max. Av. Max. Av. Max. Av. Min. Max. Av 


46. 

.019. 

.0-35. 

.0*29. 

.034. 

.40. 

.0 93. 

.119. 

.0*94. 

.0*54. 

0 43. 

0-86. 

0-51. 

.16-8. 

.18-9. 

18-06 

67. 

.020. 

.060. 

.0-31. 

0 30. 

.2.5. 

.0 79. 

.185. 

.097. 

.0-70. 

0*44. 

M9. 

0-53. 

.171. 

.19-3. 

18-05 

69. 

.0-22. 

.0-41. 

.0 30. 

.0-36. 

.3-4. 

,0*79. 

.1-21. 

.0-91. 

.0-85. 

0 43. 

.0*73. 

0-48. 

.16 9. 

.19-7. 

18-08 

63. 

.0-22. 

.0-51. 

.0-31. 

.0 20. 

.30. 

.074. 

.1 30. 

.0-89. 

.068. 

0 49. 

0-70. 

.0-45. 

.16-9. 

.19-7. 

.18-20 

68. 

.0-21. 

.051. 

.031. 

.0-30. 

.1*8. 

.0-72. 

.1 21. 

.0*91. 

.0-80. 

.0-45. 

.0*79. 

.043. 

.10-6. 

.201. 

.18-10 

38. 

. 021 . 

.0-40. 

.031. 

.0 30. 

.1 6. 

.0-69. 

1*24. 

.0-93. 

.0-53. 

.042. 

.0-76. 

.0 51. 

.16-9. 

.19-6. 

.18-19 

Average 

0-21 

.0 45 

.0 30. 

0 30. 

.2*7. 

,0 78. 

.133. 

.0-92. 

.0 68. 

.0-43. 

.0-84. 

.0 49. 

.16-9. 

.19*6. 

.18-1 






Campaign 

1929 

-30. 







60. 

.0-20. 

.041. 

.0-30. 

,0'41. 

.1 9. 

,0 96. 

.1-44. 

.0-95. 

.0 59. 

.0-44. 

.0 99. 

.0*51. 

.17*5. 

.21*0. 

.19-33 

69. 

.021. 

.0-62. 

.031. 

025. 

.1-7. 

.0 87. 

.1*63. 

.0*96. 

.0 91. 

.0-46. 

.0-89. 

.0.60, 

.17-5. 

.20*8. 

. — 

73. 

.021. 

.0 53. 

.0*31, 

.0-27. 

.1 8. 

.0 85. 

.1*48. 

.0-96. 

.0*72. 

.0*46. 

.0 95. 

.0-50. 

.174. 

.209. 

. — 

66. 

.021. 

.0.39. 

.031. 

.0*38. 

.1-8. 

.0-84 

.1-20 

.0*92. 

.0*57. 

.0-45. 

.0-77. 

.047. 

.17*6. 

.20-7. 

, — 

57. 

.0-21, 

.0-41. 

.0-32. 

.0*27. 

.1*6. 

.0'82. 

.1*82 

.0-95. 

.0*76. 

.0-46. 

.0*87. 

.049. 

.17-2. 

.20*5. 

.18-95 

64. 

.0 20. 

.0-40. 

.0-31. 

.0-30. 

.1-9. 

.0 82. 

.1-38. 

.094. 

.0*63. 

.0-45. 

.0-90. 

.049. 

.171. 

.204. 

.18-90 

Average 

0-21. 

.0 44. 

.0 31. 

031. 

.1-8. 

.0-86. 

.1^1. 

.0-95. 

.0 60. 

.0-45. 

.0*90. 

.0 49. 

.174. 

.20*7. 

. — 


methods of the Station may have been used, the results depend on the know¬ 
ledge and ability of the chemists, as well as on their zeal and resource, and 
often also on their moral character. Minimum figures for the losses are not 
stated in these tables. An explanation for this is that some factories must 
have fomid so small a total loss that generally nothing would remain for the 
undetermined losses. It is probable also that the average figures for the 
total and undetermined losses are likewise too low’. The maximum figures 
appear to me to be the most useful, because the factories stating these have 
endeavoured (it would seem) to determine the losses correctly. These 
maximum figures are as follows, and agree well with those previously 
published by me and with those given in my “ Zuckerfabrikation ” :— 

1928-29. 1929-80. 

Total losses. 1*33 .. 1*41 

Determmed losses . 0*68 .. 0*60 

Undetermined losses . 0*84 .. 0*90 

As the result of these critical considerations on the determination of the 
losses of beet sugar manufacture, it is established that the total losses amount 
in a normal, careful and correctly carried out control to : 1*25 to 1‘60 per cent, 
of the roots, of which 0*6 to 0-6 per cent, is determined, and 0*76 to 0‘90 per 
cent, is undetermined. 

(To he continiied). 
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Beet Factory Technical Notes. 


Injurious Silicic Acid ,—^This article has a bearing on the important 
question of scale formation in the evaporators. It has been shown by 
Sfengleb and Bbbndel of the Sugar Institute of Berlin^ that if lime be 
added at the second carboixatation, then the silicic acid content of the thin- 
juice is increased. On the other hand, they have shown that the silicic acid 
which is present in the raw juice (brought along in the water, in the roots, in 
the adhering earth, or in the lime) is separated for the greater part on liming 
in the first carbonatation. Very little silicic acid, therefore, remains in the 
juice at the high alkalinity of the first carbonatation, whereas at the low 
alkalinity of the second carbonatation it is ^Jossible for it to go into solution. 
The important point about this is that silicic acid which has thus been taken 
up is later deposited in the evaporators, and not as calcium silicate, but almost 
certainly as free silicic acid. Such silicic acid is rightly termed an injurious 
constituent. It is clear from the varying high content of silicic acid in the 
incrustations of different factories that the limestone used must have con¬ 
tained varying high amounts of this injurious silicic acid. Since scale con¬ 
taining silicic acid affects the efficiency of the heating surfaces even more than 
does calcium carbonate or calcium sulphate, particular attention should be 
given to the selection of the limestone. Accordingly, O. Sfenglbb and A. 
Tbaegkl* have worked out an analytical process for ascertaining the amount 
of the so-called injurious silicic acid present in lime, using a colorimetric 
modification of the well-known molybdate process. Observations have been 
made in beet factories of the value of the process. Data are given showing 
that there is a very good agreement between the injurious silicic acid deter¬ 
mined by this method in the lime used and the actual silicic acid incrustation 
in tlie evaporators. 

pH Detemdnatiom .—In his recently published dissertation Dr. H. D. 
VAN Oort® wont into the question of the determination of the pH of liquids 
containing sulphites, using the electrometric method (see also elsewhere in 
our columns).® He described experiments on the determination of tlie pH 
of buffer mixtures containing 1 per cent, of NagSOg using a hydrogen electrode, 
finding that above 8*2 no noticeable effect takes place, but that below that 
point there is a rapid drift, making accurate measurements impossible. 
However, the platinum wiie is not poisoned, as on rinsing it with distilled 
water an accurate result was obtained afterwards with a sulphite-free buffer 
solution. Then he describes his method for determining the pH of sulphited 
juices after the SO'g has been oxidized to SO'* using peroxide, some parti¬ 
culars being as follows (though reference should be made to the original 
article for details) ; First one obtains the iodine number by running 50 c.c. 
of the juice or diluted syrup or massecuite into a mixture of 10 c.c. of N/10 
iodine and 15 c.c. of 60 per cent, sulphuric acid, the excess of iodine being 
back-titrated with thio ; 10 minus the c.c. used gives the iodine number. 
This figure is used for the calculation of the theoretical amount of Hg02 for 
the oxidation, but only 96 jier cent, of this is actually added, an excess of 
peroxide interfering, whereas traces of sulphite are without effect. Having 
oxidized the SO"8 to SO"* one should substitute a salt imparting to the juice 
the same increase of pH (or having the same dissociation constant) as the SO"*; 
but such a salt or mixture of salts is unknown. Accidentally, it was found 
that with the buffering effect of the factory juices employed the result could be 
obtained with an em7)irically determined quantity of NagCOg and NaHCO* . 

1 Z^eh. V^. M.Zuckennd., 1929, 821: 1980, 148. 2 Ibid,, 1980,413-419. 

5 ‘‘Autoimtisclie pH Bepaling in de Sulkerfabrlcage.” Dr. H. D. VAN OOKT. {S, H. de Bussy, 
Amaterdam). 1930. * 1980, 690. 
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Details of the amounts to use, and examples, are given. It is said that the 
method works well, and that dming 1928 some 1000 determinations were 
made with it, only a few being found subject to error. Always the fault 
was due to the oxidation being wrongly carried out. 

White Sugar Analysis .—Some good progress has been made of late in the 
analysis of white sugars, using besides improved chemical methods, also 
methods of physical examination, capable of more sharply differentiating 
between such grades. In an article by B. Zimmermann,^ some results 
are given for five Continental “ refined ” types, which were designated as : 
cubes, centrifugal pil6, refined grits, refined meal, and inland crystal or 
granulated. Moisture figures, determined in a vacuum oven at 80-90°C., 
were 0 033, 0*038, 0*029, 0*046 and 0*033 per cent, for the five in the order 
stated. Polarization at 20°C. gave 99*84, 99*82, 99*80, 99*77 and 99*75. 
Invert sugar, by Kraisy’s so-called “ micro-method (much more accurate 
than when ordinary Fehling’s solution is used) showed 0*006, 0*002, 0*006, 
0*017 and 0*041 percent.; whilst ash, employing the conductivity apparatus, 
was 0*009, 0*0126, 0*0102, 0*0158 and 0*0276 per cent. Coming now to the 
}>hysical methods, which are found better to serve as means of differentiating 
between the qualities of such grades, the first is the luminescence of normal 
acjueous solutions in Sandera’s apparatus, using distilled water as standard, 
the follovdng being the results in “ Luminometer ” units : 4, 8, 11, 14 and 19^ 
In the caramelization test, 13 grms were heated in an oil-bath from 100-170°C. 
in half-an-hour, the colour in Stammer degrees of the sugar dissolved in 60 c.c. 
of water then being noted, and the following figures obtained 0*49, 0*72, 
0*86, 1*52 and 2*60. Next are the light-absoiption curves of normal solutions ; 
and the so-called polarigraphic curves. It is clear from the results given in 
this article that these physical new methods afford means of quite sharply 
distinguishing between grades of white sugars polarizing 99*7-99*9, for which 
purj^ose ordinary chemical analysis is not really of great value. 

Adsorption of Colour .—In a study by J. Dedek and F. Dolak,® the inter¬ 
esting question of the manner in which the colouring substances of the juice 
are removed during carbonatation is given attention. Adsorption of the 
colour on the insoluble precipitate which is formed is the phenomenon con¬ 
cerned. Actually in the authors’ laboratory experiments, aniline dyes were 
used, and it was soon seen that ready-formed precipitates exhibit the effect 
to a much less extent than a precipitate formed in the body of the solution of 
colour. Thus, calcium carbonate when added to the coloured liquid removed 
little colour, but calcium carbonate formed in the body of the liquid by the 
addition of lime followed by CO 2 removed a greater or less amount of colour, 
depending to a degree on the nature of the colour. In these experiments 
solutions containing 6-60 c.c. of the solution of colour (0*5 grm. per 100 c.c.) 
were placed in 100 c.c. flasks, the precipitate-producing substance added, and 
the liquid made up to 100 c.c. After heating the liquids in a boiling water- 
bath for J hour, they were filtered, and the colour compared with solutions 
similarly treated, omitting, however, the formation of the insoluble precipitate. 
Calcium oxalate as a precipitate decolorized only a little (figures of the dimen¬ 
sion of 0*26 to 1*16 units being obtained); calcium carbonate much more 
(1*3 to 4*20 units); but the gieatest decolorization arose with calcium phos¬ 
phate (12*4 to 27*2 units). These results show the value of calcium phosphate 
for tr eating run-off syrups in the beet factory, as has been found in certain 

1 heiUch. ILickerind. Czechotlov., 1930, 54 , No. 36, 405-409. 2 l.SJ.t 1921, 347. 

9 Zeittch. Zuokerind. Cuchoslcv.t 1930, 54 , No. 44, 507-513. 
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beet houses in England, which successfully apply a phosphoric acid preparation 
at this stage of the process. 

Improvements at Billings .—^At this factory of the Great Western Sugar 
Co., the known losses in 1929-30 were lower than in previous years, but the 
unknown figures were higher than in most other factories, due primarily to 
leaky battery doors which were corroded, giving a difference between the two 
losses of 0*06 for the diffusion station. Due to the high pH carried throughout 
the house, approximately 60 tons less invert sugar was formed compared with 
the previous campaign. It was decided to make a change in the pan floor 
which would allow a longer boiling period for white sugar. This was accom- 
I)lished by piping C pan to high purity liquor tanks and installing high pressure 
steam lines. The results attained were very gratifying. The new scroll 
system handling tailings from granulators and dust boxes and the removal of 
steam drums from granulators enabled about six hundred extra bags of 
sugar per day, that previously had been returned to the melter, to be sacked. 
The new counter-current condenser on the north evaporators was an improve¬ 
ment over the old condenser and furnished a greater quantity of battery 
sui)ply water of higher temperature and also helped to increase the Brix of 
evaporator thick-juice. The elimination of colouring matter was very 
noticeable in the sugar average for 1929-30 compared with that of 
1928-29. This was accomplished by the installation of automatic steam 
regulator valves at the raw juice heaters, the remodelling of the third 
saturation and the removal of the steam drums from the granulators. 
Following are comparative data for these campaigns at Billings ;— 


Number slicing days ... 

1928-29 

65*85 

1929-30 

66-85 

Daily average slicing . 

2.687-00 

2,945-00 

Total bags sugar (of 100 lbs.) produced .... 

600,926-00 

.. ^ 636,794-00 

Average bags sugar produced per day .... 

8,930-00 

9,511-00 

Total accountable loss... 

0-43 

0-39 

Total unaccountable loss .. 

0-09 

0-23 

Coal* burned per cent, on beets. 

17-22 

15-50 

Composite sugar grade . 

0.50 

0-29 

Tons invert sugar. 

66-77 

6-64 

Average number of men per day . 

441-20 

430-30 

Actual time lost due to mechanical delays.. 

37 hrs. 20 min. 

.. 5 hrs. 20 min. 


* Of about 4,500 calories. 


Steam for Diffusion ,—A computation is made by J. Hamous^ of the 
steam consumption in the diffusion process. It is determined from the differ¬ 
ence between the heat contents of the raw material entering and the i^roducts 
leaving. Thus the heat content of 100 kg. of the fresh slices entering at 6°C. 
amounts to : 100 X 6 X 0-9 450 kilogramme calories; and that of the 

208 per cent, of water at 25°C. : 208 X 25 = 5200 cal., a total of 5650 cal. 
per 100 kg. of roots. Then the heat content of the products leaving, viz. 
116 per cent, of diffusion juice at 25°C., is ; 116 X 25 X 0*9 = 2610 ; and that 
of the 192 per cent, of exhausted slices and water: 192 X 25 = 4800, that is a 
total of 7410 cal. It follows therefore from this that in diffusion one uses ; 
7410 — 5650 = 1760 cal. per 100 kg. of slices. Radiation and other losses 
amount to 50 to 70 per cent., that is to 880 to 1230 cals. Hence the total 
jsteam consumption in diffusion in the given case amounts to 2640—2990 cal. 
per 100 kg. of slices. If heating were carried out by injection of fresh steam 
at 6 atmos. or 158°C. . its consumption would amount to 4*2 to 4*7 kg. per 100 
1 ZeUsch, Zwiketind. CzechO'ihv., 1980, S4, No. 86, 409-410. 
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APPARATUS and REAGENTS 

FOR THE 

Chemical Control of the Sugar Factory. 

SACCHARIHEiniS 

(Polariscopes). 
REFRAaOMETERS. 
SMAU CANE MILLS. 
DISINTEGRATORS 
AND CHOPPERS. 
DOUBLE COOKERS. 
PRESSES. 
CENTRIFUGALS. 
COLORIMETERS. 
DRYING OVENS. 
BALANCES, etc., etc. 

THBRMOHETEIIS AND THALPOTASSIMETERS (Eor VACDUM FANS and 
ALCOHOL PLANTS). RECORDING DENSIMETERS FOR EVAPORATORS. 
OAUOES. RECORDING INSTRUMENTS FOR FUEL ECONOMY CONTROL. 


HYDROMETERS. DEERR'S " BRIXOMETER.” THERMOMETERS FLASKS. 
BURETTES. PIPETTES, CHEAP FILTER PAPER FOR POLARIZATIONS. 

REAGENTS. HORNE’S DRY BASIC LEAD ACETATE. STANDARD SOLUTIONS. 
HYDROGEN-ION CONCENTRATION SETS. PURE YEAST CULTURES. TEST 
PAPERS. “LUMINA ’ SPECTACLES. SUGAR SAMPLERS OR TRIERS, FIRST-AID 
CABINETS. SPECIAL APPARATUS CONSTRUCTED TO DESIGNER’S PLANS. 


Ak apeciality is made of the repair and exact adjustment of Saccharimeters 
(Polariscopes) of all makes. 

L OWEST PRICE S. 

The Sugar Manufacturers’ Supply Co., Ltd., 

Telephone; ROYAL, lere. Cable Address : “SUHASUCO, LONDON," 

2, St. Dunstau’s Hill, LONDON, E.C.8. 

CKnsrlmnci). 



THE HELLIGE COMPARATOR. 

Strongly rocommonded for pH Determination 
in the sugar factory. 

provides Permanent Colour Standards. 
No buffer solutionis required, 

SIMPLE, RAPID, ECONOMICAL AND 
ACCURATE TO 01 pH, 




ASTXBIISBlCBKn. 


11—SO. 



CANE SUGAR MILL 
ROLLERS. 


The shell of a mill roller is of first im¬ 
portance in the operation of a milling 
plant—it must be hard to wear well—it 
must be coarse to feed well, two very 
opposite characteristics for Cast Iron. 
“Mirrlees” Rollers have both, they 
* are cast in our own foundry where 
mould temperature, pouring temper¬ 
ature, cooling time and metal mixtures 
are accurately controlled. 

WIRRLEES mXSON 

EISTGUSTEERS Scotland street, GLASGOW 

London Office > > Mirrlees Hottsct 7^ Gfosvenor Gardenst S*W.L 







Beet Factory Technical Notea. 


kg- of roots. But the heat losses can be much reduced by suitable insulation. 
If the temperature of the sweet sHces is 5°C., that of the water used 25°C., 
and that of the diffusion juice also 25®C., and if the battery were suitably 
insulated, then the consumption in fresh steam of 158®C. should be reduced to 
3-3 to 3-8 kg. per 100 kg. of roots. Knowing the cost in the factory of 100 kg. 
of steam, one can therefore calculate the economy achieved by insulating the 
exposed surfaces of the battery. A further point is that juice leaving the 
battery should have as low a temperature as possible consistent with proper 
working, seeing that diffusion juice is more economically heated in juice- 
heaters than in the diffusion battery. 

Oxford Process, —commission, consisting of Dr. O. Spenglbr, and other 
members of the staff of the Institute of Sugar Industry, of Berlin,^ visited the 
Eynsham beet sugar factory to examine the working of the Oxford process 
there. Fresh slices were dried from 76*3 per cent, water down to 7*8 per cent., 
the sucrose being increased from 16*26 to 62*73 per cent., the invert sugar rising 
only inappreciably. Costs of coal and of power for drying were just about as 
high as in the production of white sugar in Germany by present processes. It 
is to be doubted if the utilization of waste gases would lead to any lowering 
of the coal consumption, viz., 11 per cent, of the roots (as the promoters 
of the O.P. claim may be the case). Juice from the diffusers having a density 
of 47° Brix, which was light yellow became almost black on liming to 7*4 pH; 
from this was obtained a massecuite which could not be washed, the sugar 
obtained being iron-grey. In other experiments the juice was treated with 
carbon and filtered, giving a grey raw sugar, which was washed up to 
crystals having a distinctly greyish cast. It cannot be denied that the O.P. 
offers certain advantages. On the one hand, absolutely pulp-free waste-water 
is obtained ; and on the other it yields an albumin-rich pulp. It is concluded 
that the drying process in its present form is too dear. By the introduction of 
the O.P. the entire economy of heating in the sugar factory would be disturbed 
considerably, the adjustment of which to-day cannot be foreseen. Since 
further the sugar manufacturing process is in its worst state, the Commission 
comes to the conclusion that the O.P. in its present form is not yet ready for 
investigation. 

Effluent Filtration ,—In the report of the Water Pollution Research 
Board for the year ended June 30th, 1929,* Dr. H. T. Calvert reviews 
work done on biological filtration in collaboration with the Rothamsted 
Experimental Station. Two experimental filters, each 26 ft. in diam. and 
6 ft. deep, were erected at Colwick, these being constructed to the designs of 
H. C. Whitehead, engineer to the Birmingham, Tame and Rea District 
Drainage Board. Each filter was divided into two halves, making four filters 
in all. The filters were built up of the following media : Filter No. 1, 1-2 in. 
gravel; filter No. 2, f-l in. slag ; filter No. 3, 1-2 in. clinker; filter No. 4, 
f -1 in. clinker. During the 1927-1928 campaign, when the filters were em¬ 
ployed for the treatment of pulp press-water diluted with other waste-water, 
at a rate of feed of 100 gallons per cubic yard per day, a purification of 70 to 
80 per cent, was obtained. Measurements of the “ time of contract of 
each filter at the end of the campaign by Clifford’s method, however, gave 
results ranging from 65 to 81 minutes. Laboratory experiments had indicated 
that a “ time of contact ” of about four hours was necessary to obtain the 
desired purification of over 90 per cent. Certain alterations and additions 
1 Tititsch, Ver. deut. Zwikerind,^ 1930, 362-878. 

S Issued by the Department of Industrial and Scientlflo Besearch. (H.H. Stationery Office, 1030.) 
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to the experimental plant were made, including the replacennent of the 
material in two of the filters by finer material graded in., and the experi¬ 
ments were continued during the 1928-1929 campaign. The fine filters 
effected a purification of over 90 per cent, when treating a mixture of 60 parts 
of flume water and 40 parts of pulp press liquor at a rate of 100 gallons per 
cubic yard per day. The flume water had been subjected to partial settle¬ 
ment before admixture with pulp press liquor, but it still contained appreciable 
quantities of susj^ended matter. This suspended matter was largely deposited 
in the filters, which as a result showed signs of ponding at the end of the 
campaign of 69 days. The quantity of suspended matter in the liquor fed 
to the filters might be reduced by avoiding the use of flume water and em¬ 
ploying river water or effluent from the filters to dilute the pulp press liquor. 
The results obtained are regarded as distinctly promising, and are to be 
continued to ascertain whether further improvements can be made by diluting 
the pulp press liquor with river water or with efiffuent from the filters in place 
of flume water. 

Miscellaneous. 

Fall of Purity during Evaporation. Georges Capelle. Bull. Assoc. 
Chim. Suer , 1930, 47, No. 4, 165-184.—Since 1914 this writer has been making 
observations on this subject, finding that the fall of purity is particularly 
marked in pressure evaporators, though also to be noticed in less modern plant 
in which the temperature ofthe juiceof the 1st body does not exceed 108“C. They 
may oscillate betwen 0*4 and 1*2° ; and may be due to modification of the com¬ 
position of the dry substance due to the evolution of COj and NHs (the Brix 
being increased); or tlie polarization of the acid-amides or amino-ainides may 
alter; or lastly sucrose may be destroyed. Decolorizing and Clarifying 
Oreen Syrups. J. Zameron. Ifeid., 1930, 46, No. 6, 259-263.—By the 
combined action of either sulphurous acid or phosj)horic acid and activated 
carbon, an imi)roved clarifying effect can be obtained, as compared with that 
of these materials used separately. Thus greens were mixed with 0*33 per 
cent, of “ Norit (on the sugar) and sulphur dioxide, heated to 80-90°C., and 
filtered. An increase in purity of 2*0 resulted, and a colour decrease 
which was from 1*80 to 1*00 units. Similarly good results were obtained with 
small amounts of “ Caiboraffin ” and phosphoric acid, and there was no 
inversion. It would seem worth while examining Zambron’s ideas in thia 
direction, as they appear sound economically. Phosphoric acid alone is 
known to be capable of a considerable puiifying effect, esiiecially in respect of 
elimination of colour and lime salts, and if in addition to it a powerful, cheap 
carbon were used, the cost of the treatment would be little. Recovery of 
Ammonia in Beet Sugar Manufacture. J. Zameron. Bull. Assoc, Chim. 
Sucr.f 1930, 47, No. 6, 252-254.—^Beet juice contains 0*023 kg. of ammonia 
per 100 kg. of juice, the recovery of which should be practicable according 
to the a\ithor. He outlines a scheme of collecting it from the gases leaving 
the carbonatation tanks, and from the condensed waters of the evaporator, 
the installation of which apparatus should not entail any great expense. 
However, in the discussion following the reading of the paper the economy of 
the idea was disputed. It has been tried in Austria before the war, and in 
Czecho-Slovakia since that time.* At the Raffinerie Tirlemontoise also, 
and the Wanze Central Sucrerie attempts were made a few years ago, but it 
was shown “ not to pay.” 

* IJS.J., 1922, 379. 
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FiWrahility of raw mgara as affected by variotts factors prior to pan 
boiling* J. C. Keane and H. G. Hili*.—I t has long been considered desirable 
to find a method by which sugars could be evaluated as to their filtering 
properties without actually making a filtration test. Several methods for 
colloid determination have been tried, as well as a method for the determina¬ 
tion of suspended solids. While in general there was a correlation between the 
results of some of these methods and filtrability of the sugars, none of these 
tests gave definitely reliable results. That suspended material was to some 
extent responsible for poor filtration tests was shown by the pre-filtration of 
defecated juice. Syrup made from pre-filtered defecated juice had a filtration 
rate twice that not pre-filtered. That the presence of suspended solids 
in the raw sugar affects the filtration rate was demonstrated when pulverizing 
six representative samples was found to increase the average filtrability 
64-0 per cent. In determining the effect of PgOg addition to the raw juice on 
the filtration rate of resulting syrup, it was foimd that increasing the PgOg 
content from 0*016 to 0*027 grms. per 100 c.c brought about a 66*0 per cent, 
increase in the filtration rate of the resulting syrups. On a factory scale over 
a four-day period, the addition of PgO^ equivalent to 0*008 grms. per 100 c.c. 
of juice added to the raw juice materially increased lime consumption. 
Progressive beneficial effects were immediately apparent throughout the 
factory and the averages showed an increase of over 100 per cent, in the 
filtration rate of the syrup and approximately 50 per cent, in that of the sugar 
produced. Analysis of the original juice from this factory showed it to con¬ 
tain 0*028 grms. per 100 c.c. total PfOg but apparently it was not in available 
form, since increasing it only slightly allowed the use of considerably more 
lime. Later laboratory tests on a large number of other juices from which 
syrups were made clearly indicated that the total P 205 content of the raw 
juices is not necessarily a criterion of how a juice will defecate. It is very 
desirable that a method be found to indicate the amount of available PgOg 
present in raw cane juice. 

Filtrability of raw sugars as affected by pan boiling operations, J. C. 
Keane and H. G. Hill. —Wliile good filtering syrup is a requisite for the 
making of good filtering raw sugar, data clearly show that faulty pan 
construction and operation may cause poor circulation and be responsible for 
the production of poor filtering sugar from good filtering syrup. This harmful 
effect was especially noted in the case of second sugars. A large sample of 
syrup was taken from each of five factories and the filtration rate determined. 
From these syrups, strikes were boiled in a laboratory glass vacuum pan 
under standardized conditions. The results clearly indicated a definite and 
proportional relationship between the filtration rate of the syrup ajid that 
of the sugar produced therefrom. Two of these factories had poor filtering 
syrup and were producing sugars with a low filtrability; another with a good 
syrup was producing a good filtering sugar. The remaining factories had good 
filtering syrups but the sugar produced had a low filtration rate. In view of 
the laboratory boiling experiments on syrups, it was strongly indicated that at 
these factories pan operations were largely at fault. The filtrability of second 
sugars was investigated at two factories having good filtering syrup, one of 
which was making good and the other a poor filtering final product. It was 
foimd that the factory making good sugar produced a second sugar with a 
filtration rate about three times that of the other. Investigation of individual 
pans at the latter factory showed that of four pans making second sugar from 
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the same molasses two of the pans produced a sugar having an average filtra- 
bility only one-tenth that of the other two. While the emplo 3 mient of various 
boiling systems may influence the filtering quality of the total output of sugar, 
our investigation of the products of individual pans shows that variations in 
design or method of operation of pans may cause a decided diflerence in the 
filtering quality of the resulting sugar. The question of pan circulation, 
design, and operation is one that, should be investigated further not only from 
the standpoint of raw sugar filtration but from that of crystallization in 
general. 

The measurement of turbidity with the spectrophotometer with especial 
reference to sugar-house prodiusts, R. T, Baloh. —^As it is frequently desirable 
to measure the turbidity of sugar liquors during the course of sugar manufac¬ 
ture. or refining, a number of methods have previously been proposed. Adop¬ 
tion of these methods has not, however, been extensive because, it is believed, 
too large errors are introduced due to lack of colour compensation. In the 
method described, transmission of light at a definite wave length is taken as a 
measure of turbidity and colour is compensated for by using as a standard a 
portion of the same sugar solution from which suspended solids are removed. 
For the preparation of this standard, filtration through paper with the aid of a 
slow filtering grade of commercial kieselguhr is recommended over asbestos or 
sand. Turbidities are expressed as —log t values, as being the most convenient 
method in spite of the fact that —log T values are not strictly proportional 
to the concentration or the depth of the suspension. 

Clarification of sugar by aluminium tannate, Yxjn Hao Fenu and James 
R. WiTHKOW. —^The practically standard use of lead subacetate solution 
in the clarification of sugar in polarimetry has the great advantage of 
efficiency, but has the disadvantage of errors due to volume of precipitate and 
impurities, possible precipitation of sugar from solution, and effect on specific 
rotation of the sugars. Aluminium tannate when used on large-scale refining 
has given the surprising result that no trace of tannate could be discovered 
in the resulting sugar. We have, therefore, been studying the use of aluminium 
tannate in the preliminary clarification of sugar. We have found no effect 
either upon the polarization or upon the sugar. The only error which we have 
as yet found is the common volume error which can of course be eliminated by 
the usual correction for volume precipitate. We are investigating further 
factors regarding aluminium tannate, its method of ])recipitation, amount 
required, methods of correcting the precipitate volume error, and the effect 
of temperature on aluminium tannate with reference to specific rotation. 

The measurement of colour in solutions of white sugars, J. A. Amblbb 
and S. Byaix. —^The measurement of the colours of white sugars was placed on 
a reproducible, accurate basis by matching the colours of water solutions of 
the sugar against a standard caramel solution made by diluting Baloh's 
No. 6 maple syrup colour standard solution. The readings are expressed in 
percentage of the standard colour. For the determination of colour of hard 
candies made from the sugars the candies were dissolved in water and the 
colours of the solutions matched against a diluted No. 9 maple syrup colour 
standard solution The colour of the “ barley ” candy is not related to the 
colour of the original white sugar. 

Jellying of molasses from frozen cane, C. F. Walton, Jp., and C. A. Fobt. 
Louisiana sugar-houses experience serious trouble in clarification, sugar 
boiling, and centrifugal work whenever they receive frozen cane that cannot 
be harvested promptly. The trouble at times is so pronounced that the 
molasses jellies or sets. During the 1929 season, unidentified needle-shaped 
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crystals were observed in a jellied molasses sample, and an investigation has 
been made to isolate it in quantity from molasses and to study its properties* 
This needle-shaped crystalline material has been identified as d-mannitoL 
It has previously been reported as a fermentation product of frozen cane, 
but it does not appear to have been thought that it may occur in such quantity 
as to cause factory trouble. Its properties, including new optical data, are 
described. Owing to its limited solubility and its property of crystallizing in 
web-like interlacing needles, it is considered that d-mannitol is a principal 
cause of the setting and difficult handling of this type of molasses. Colloids 
also occur in excessive quantities in such molasses, principally gums of high 
dextro-rotation, which are very likely responsible to a large degree for the slow 
boiling of products from juice of deteriorated cane. 

CondtLCtometric formula for determining the ash in both raw and refinery 
syrups and molasses, Louis Sattlbb and F. W. Zebban.—^T he methods of 
conductometric ash determination in cane syrups and molasses, previously 
described by the authors, required different formulas for raw sugar products 
on the one hand and refinery products on the other. By substituting phos¬ 
phoric acid for the hydrochloric acid formerly specified, it has been possible 
to devise a method which gives accurate results for both classes of products, 
with one and the same formula. Each 100 ml. of solution to be used for the 
measurement of the initial conductivity contains 0*6 grm. of the product plus 
4‘6 grms. sucrose. The specific conductance X 10® at 20°C. of this solution is 
termed K. In the formula below is the specific conductance X 10® of 
200 ml. of the original solution with the further addition of 5 ml. of 0*25 N 
potassium hydroxide. is the corresponding figure for 200 ml. solution 
plus 6 ml. N orthophosphoric acid. The ash percentage in the sample is 
calculated by the formula : 0*01937 K — 0*002249 — 0*00121 -f- 3*07. 

The corrected si)ecific conductance at 20° of 5 ml. of the potassium hydroxide 
solution plus 200 c.c. conductivity water should be 0*001422, and the figure 
for the phosphoric acid solution diluted in the same way should be 0*001926. 

Ash and electrical conductivity of refined cane stigars, F. W. Zebban 
and Louis Sattleb.—^T he percenta.ge of ash (sulphated less 10 per cent.) 
in refined cane sugars such as granulateti and remelts, containing less than 
0*3 per cent, ash, can bo foimd by dissolving 25 grms. of the sugar in 100 ml. 
conductivity water, determining the specific conductance of the solution at 
20°C., and multiplying the result, after correcting for the conductivity of the 
water, by the factor 630. To find the ash percentage in soft sugars, only 
6 grms. are used in 100 ml. solution, as in the case of raw sugars. The appro- 
})riate factor, which varies from place to place, may then be determined for 
each refinery, or else the following general method may be employed :— 
6 grms. of soft sugar, or when the ash is expected to be above 1 per cent., 
2*6 grms. soft sugar, j)lus 2*5 grms. sucrose, is used for every 100 ml. solution, 
and the specific conductance is measured at 20°C. This figure, multiplied by 
10®, is termed K, A second conductance determination is made on 200 ml. 
solution plus 6 ml. 0*25 N hydrochloric acid, as previously described for raw 
sugars ; this figure x 10® is termed Then the percentage of ash equals 
0*001695 (0*913 K + 193*5 — 0*1 If 2*5 grms. soft sugar plus 2*5 grms. 

sucrose has been used, the final result must be multiplied by 2. The same 
method can also be applied ‘to remelt sugars containing up to 2 per cent, of 
ash. If the latter exceeds that figure, then 0*6 grms. product plus 4*6 grins., 
sucrose are used, and the result multiplied by 10, as in the case of syrups and 
molasses. The article concludes with practical recommendations for equip¬ 
ment and methods to be used in routine work on all types of cane products. 


589 



Publications Received 


Aiitomatische pH Bepaling in de Suikerfabricage. Dr. H. D. van Oort (J. H. da 
Bussy, of Amsterdam). 1930. 

An account is given in this dissertation of a research having as its purpose the 
installation of apparatus for the automatic determination of the pH value in beet 
sugar manufacture, though it contains some information on the pH question 
generally. Preliminarily a review is made of colorimetric methods, and the con¬ 
clusion is drawn that even imder the more favourable conditions applied in sugar 
manufacture they lack accuracy. On the other hand, the electrometric method is 
entirely suitable for liquids free from SOj, and is easily manipulated. In order 
to deal with liquids containing sulphites, a method is suggested (which is described 
elsewhere in our columns^) using hydrogen peroxide for their oxidation. An 
apparatus for automatically recording the pH in the second carbonatation of the 
beet sugar factory is described, though care is taken to point out that such automatic 
control requires regular attention. As for the results at the Friesch-Groningen beet 
factory, Holland, where the experiments were made, it was seen that the juices were 
lighter in colour and that a better white sugar was made than formerly under alkali- 
metric control. Furthermore, provided sulphured juice with a pH below 8*7 was 
worked, the evaporator bodies remained clean. Under these conditions the thick- 
juice is lime-free, or practically so. Yet another advantage established was that 
under pH control a thick-juice having a Brix 4 per cent, higher than formerly was 
obtained, and that the capacity of the factory was greater, the increase noted in the 
rase of the Friesch s.f. being 8 per cent. Dr. Pbinsen Geebligs contributes a preface 
to this interesting contribution to what is now in most factories, or should be, an 
important method of chemical control. 


The Condensed Chemical Dictionary. Compiled by the Editorial Staff of the 
Chemical Engineering Catalog. Second Edition, completely revised. 
(The Chemical Catalog Co., Inc., New York.) 1930. Price; $10 (stiff 
covers), and $12 (flexible covers). 

Tliis work contains condensed information regarding some 12,000 chemical 
substances, the following particulars being given : name, synonyms, formula, pro¬ 
perties, constants, solubility, derivation, grades, containers, uses, and shipping 
regulations. It should prove a reference book of value especially to shippers, 
purchasing agents, steamship companies, insurance brokers, and in general to those 
whose lack of technical knowledge makes it difficult for them to acquire information 
from the usual sources. It contains considerably more entries than its first edition.* 
In general the data presented appear to be reliable and sufficiently complete 
(within the limits set), though one notes the following errors and omissions regard¬ 
ing products of interest to the sugar producer ; No mention is made of the use of 
animal charcoal and of activated carbon in sugar refining. “ Norit ” and “ Suchar ” 
are said to be made in England, and “ Carboraffin ” in the U.S. The use of 
kieselguhr in refining is not stated, nor is there any entry of filtration grades as 
“ Hyflo ” and Standard.” Then sugar purification is very inaccurately described. 
Not one of the least useful featiues of this book is the including of trade-names 
of many important proprietary materials; but the information given sliould have been 
completed by adding the makers’ name, in the case of the most important at least. 


In the Realm of Carbon. By Horace G. Doming. (Chapman & Hall, Ltd., London). 

1930. Price : 16s, net. 

In the preface to this book, the author explains that it is intended “ fo * the 
general reader who would like to know something of the manner in which organic 
chemistry grew and developed, and something of its contributions to the comforts 
and conveniences of modem life.” It is divided into : Part I, ” How the Foundations 
Grew ” ; Part II, ” The Organic Chemical Industries ” ; and Part III, ” The Chemical 
1 See I.S J., IdSO, 682. 2 1919, 672. ^ 
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Activities of Living Cells.” This last part is of particular interest. It contains 
chapters on the r61e of bacteria, yeasts, algiB, fungi and enzymes in life and industrial 
processes; and there is a chapter on the chemistry of the sugars and starches. In 
these chapters a good amoimt of information is convoyed to the reader in the form of a 
story, the interest of which throughout does not flag. For the lay reader wishing to 
learn “ something of chemistry,” this is the type of book which the reviewer would 
suggest. It is written by a technical chemist, who, in addition to having a 
wide and practical knowledge of his subject, possesses also the rather rare capacity 
of imparting it to others in an attractive way. 


The Microbiology of Starch and Sugars. A. C. Thaysen and L. D. Galloway. (Oxford 
University Press). 1930. Price : 258. 

This is a complementary volume to the “ Microbiology of Cellulose, Hemi- 
celluloses, Pectin and Gums ” published in 1927 by Thaysen and Bunkeb.^ It 
completes the task of reviewing the literature of the microbiology of the carbo¬ 
hydrates, a very wide field, which has meant the reading in detail of more than 3000 
original publications. Part V is of particular interest to our readers. Here is given 
a review of the literature of a subject which is attracting some attention at the 
present time, namely the microbiology of cane and beet sugar manufacture. These 
authors present a careful and succinct statement of the work done on the micro¬ 
biology of the cane and beet plants, of their juices under the conditions of manu¬ 
facture, and finally of the finished sugars during storage. It forms a very useful 
summary of the question for the benefit of the research worker taking up the investi¬ 
gation of the conditions controlling the deterioration of raw or of white sugars in 
storage. 


Conversion Tables: Inches to Millimetres, and Millimetres to Inches. (British 
Engineering Standards Association, London). 1930. Price : 2s. 

Contents : Inches and fractional sub-divisions of an inch to millimetres, values 
correct to within 0*001 mm .; ditto, but values correct to four significant figures; 
mils (0*001 in.) to millimetres, values correct to within 0*01 mm.; millimetres to ins., 
values correct to within 0*0001 in.; and miscellaneous conversion factors. 


Sugar Beet Spot Leaf Disease and its Control by Direct Measures. G. H. Coons, 
Dewey Stewart and F. G. Larmer. Circular 115-C; U.S. Department of 
Agriculture. (Superintendent of Documents, Washington, D.C., U.S.A.). 
1930. Price : 6 cents. 

Of interest to sugar beet companies and growers in areas where the leaf-spot 
disecme is a factor in sugar beet growing. ^Experiments demonstrate the possibility of 
control by dusting with copper sulphate-lime dust and b3’^ spraying with Bordeaux 
mixture. 

Builders’ Materials. By B. F. B. Grundy, B.Sc., A.M.Inst.C.E. With 01 lUustra- 
tions ; 240 pages. (Longmans, Green & Co., London). 1930. Price : 5s. 

We have been told lately that in all branches of the building trade far-reaching 
changes have taken pleuse in recent years, and the modem builder has now a far 
wider choice of materials, fittings and methods of construction than had his pre¬ 
decessors. No new work on the subject would appear to have been issued for a 
considerable time, so Mr. Gbundy’s volume is a useful addition to the library of those 
who have to deal with the question of building in its various aspects. Some twenty 
chapters deal respectively with Timber, Stone, Bricks, Iron and Steel, Non-Ferrous 
Metals, Plasters, Cements, Concrete, Bitumen and Asphalt, Glass, Roofing Materials, 
a-nd Paints and Varnishes. 


1 1927, 886. 
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Brevities! 


OuvBB United Cane Mtjd Filteb.— The success of this continuous vacuum 
drum filter for handling cane sugar muds is demonstrated by the fact that seven 
new complete installations are being placed in sugar mills for the coming crops. 
These include three factories in Mexico, two in Brazil, and one each in Argentina 
and Porto Rico. 


Govebnment Aid to Suoab in Tbinidad. —In view of the serious position of 
the sugar industry in Trinidad, the local Government has lately passed an Ordinance 
under which they grant a loan to sugar plantations of £2 per ton on all sugar exported 
from the 1930 crop, this loan to be for 16 years and to oe free of interest except in 
years in which the price of sugar is £15 or more. 


The Cane Outlook in Nobthbbn India. —In the sugar tracts of the United 
Provinces and Bihar the cane is reported to be promising well for the next crop, 
though somewhat late owing to heavy rains at the end of September. A higher 
sucrose figure is expected than was achieved last year, when it averaged roimd 
11*76 per cent. Mills are fairly confident of the approaching season, even though 
sugar prices still rule low on the Calcutta market. 


Chemicals. —In Natal the amount of chemicals used for juice clarification is 
increasing year by year.i Thus the lbs. of lime per ton of cane in 1928 averaged 
8*3 to 9*6, whereas in 1922 only about half this amount was used. The raw juice is 
now sulphited to about 2 gims. of SOj per litre with a maximum of 3*36 grms. in 
a mill reputed for its superior clarification. Phosphoric acid, whether for raw or 
white sugar manufacture, is regarded as an indispensable chemical in dealing wiUi 
the refractory Uba cane juice and is used to the extent of 0*8 to 2*0 lbs. per ton 
of cane. 

Revised Sugab Duties in Bbitish Guiana.— The Legislative Council of British 
Guiana have raised the import duties on sugar. Refined sugar was formerly dutiable 
at $2 per 100 lbs. under the general tariff and at $1 under the British preferential 
tariff; raw sugar 80 cents imder the general tariff and 40 cents under the preferential. 
The new duty is imposed on sugars of all kinds and comprises $6 per 100 lbs. under 
the general tariff and $3 under the British preferential one. Confectionery is 
increased from 50 to 60 per cent, ad valorem under the general tariff and from 16f 
to 20 per cent, \mder the preferential rate. Cliemicals employed solely in the manu¬ 
facture of sugars will now receive free entry. 


Ste. Madeleine Sugab Company. —^The annual report of the Ste. Madeleine 
Sugar Company, Ltd., for the year ending June last shows a loss on the year in the 
Profit and Loss Account of £6870, and after making provision for income tax and 
allowing^ for the amount (£6646) brought forward from last year, there is a deficiency 
of £10,138, which is carried forward. The output of sugar "amounted to 31,600 tons 
(as against 32,071 tons); the weather was on the whole favourable for the cane 
crop and the juice, though not quite up to last year’s, was sufficiently rich to enable 
the usine to take only 8*69 tons of cane to the ton of sugar. The average price 
realized for the sugar was £10. 168. lOd., which compares with £12. Is. lOd. in 1929, 
and with an average over the five previous years of £16. 12s. 6d. 


Plantation Refining. —“With the simplified system of refining by layer 
filtration with activated carbon, as Suma-Carb, in which the washed crystals are taken 
straight from the centrifugals of the raw sugar factory, re-melted, clarified, and 
whitened, it would seem that a great many factories all over the world might produce 
their refined sugar for local or near-by consumption. If this were done, it would not 
seem so strange to some of us that certain countries are asking for protection against 
they previously consumed. One would venture to suggest that 
the British Chancellor of the Exchequer, who is so anxious not to tax foodstuffs, 
might somewhat level up the duties on British Empire raws and refined, in order 
thus to give Empire sugar makers a chance, having refused them heretofore any 
other benefit.” 2 ® 


““ PUtratton, South Atrioim Suwtr Teohnologtata’ Amo- 

ciauon, page 46. 2 Letter from an overseas correspondent to the 
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Brevities. 


A StrOAB Maohineby Belic.—^T he South African Sugar Journal mentions 
that at the Glendale factory in Natal there has recently b^n dismantled an old 
beam engine made by the Mirrlees Watson Co. in 1861, a matter of 70 years ago. 
Our contemporary urges that this old relic is worthy of a place in some public square 
as a monument not only to the stability of British machinery, but as a memento of 
the sugar industry of bygone days. 

“ Coco-HON-EE.” —A delicious heavy syrup, made by Tropic Products Company, 
Calle Pureza, Manila, P.I., was originated by Herbert Walker, sugar technologist 
and president of the new company. Coco-hon>ee is a blend of the pure, rich cream, 
expressed from fresh, ripe coconuts, pasteurized and blended with cane sugar. 
Mr. Walker offers to send to any address, postpaid, one 17 oz. glass jar of Coco-hon-ee, 
packed in an attractive bamboo tube, on receipt of G-61. 

Rubbeb Belting 1. —^This is now being made by highly developed machine pro¬ 
cesses in combination with cotton in 3 to 9-ply grades. Its cost is about half that of 
good leather belting; its coefficient of friction is equal or superior ; it is superior in its 
resistance to stretch ; and is relatively proof against lengthening and shrinking due to 
differences of atmospheric humidity. While folded duck belts have always given 
more or less trouble due to inferior edge wear, the new tjrpe is stated to over¬ 
come effectually this difficulty. 

Alcohol in Argentina. —More than four-fifths of the alcohol production in 
Argentina is reported to be obtained from molasses. ^ Twenty-six of the sugar 
factories operate alcohol distilling plants, the total production of which reached 
20,783,910 litres in 1928, and 21,044,437 litres in 1929. Tucuman has 21 plants 
which produced 15,427,379 litres in 1929. Exports of alcohol totalled 425,402 and 
451,246 litres for 1927 and 1928, about 90 per cent, of this going to Uruguay, and the 
rest to Bolivia, Brazil and Paraguay. 

Hardened Gears and Pinions. —^A special process for hardening gears and 
pinions is reported by E. S. Sawtelle,^ which may be likened to case hardening but 
gives radically different results. A depth of i^e to J in. can readily be obtained. 
Gears thus treated have been shown to wear 7 to 10 times as long as ordinary un¬ 
treated gear, and at least twice as long as case hardened, mould hardened, or 
heat treated. It is said that heavy duty industries are insisting that their gearing 
wheels be given the new hardening process as an insurance against maintenance costs. 

Fuel Economy. —Cane factories in different countries are obtaining useful 
results by installing appliances in the boiler house having as their object steam pro¬ 
duction under the most economic conditions possible. Such devices are steam and 
water meters, feed water regulators, CO a recorders, draught gauges, etc. Intelli¬ 
gently applied, they are the means of showing what the boilers are actually doing. 
Further, they indicate the value of alterations in the construction of the bagasse 
furnace. By their use extra fuel may be much reduced, and in some cases eliminated 
altogether. 

Agricultural Implement Opportunities in Egypt. —^The agricultural 
development of Egypt is of the greatest importance to the overseas manuf^turer of 
a^icultural machinery and implements, as it presents a market teeming with possi- 
bihties. During the last three years imports under this heading have nearly trebled. 
In 1927 the value of imports of pumps, tractors and agricultural implements was 
£E131,601 ; in 1928 this figure jumped to £E231,433 and in 1929 the total was 
£E838,643. During those years the value of power pumps imported increased from 
££46,056 to £E91,867, and the value of tractors from £E66,619 to £E161,837, this 
last figuro representing 1098 machines. The purchase of these machines is not limited 
to the big landowner; small-holders oxo also buying tractors, and the old primitive 
methods of .working the land are rapidly disappearing. An Agricultural and 
Industrial Exhibition, organized by the Royal Agricultural Society of Egypt, is to 
be held in February, 1931, at Cairo; at this an extensive section will be devoted to 
the display of agricultural machinery and implements, at which the overseas manu- 
faoturer is expected to be well represented. _ 

1 N. IQSoTll, No. 8, 462-466. 

2 U. 8. Trade Report. 3 Sugar News, 1030, 11, No. 8, 456-460. 
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Pbbsbncb of Non-Sugabs in Suoab Crystals (and thbir Effbot on White StraAB 
Production). P. Honig. Paper read before the Third Congreae of the 
International Society of Stigar Cane Technologiete, held in Java, 1929 (here 
abridged). 

The presence of non-sugars in consumption sugars is due to the fact: (1) that 
the adhering molasses is not wholly removed from the surface of the crystals ; and 
(2) that non-sugars are absorbed by the crystal during crystallization. That the 
impurities which are syn-crystallized may be of importance appears from the fact that 
first sugars obtained from first boilings either by graining on thick-juice (evaporator 
syrup), or by using double purged after-products to start crystallization, show con¬ 
siderable differences in purity. Such differences do not so much affect the general 
appearance of the sugar as much as its “ internal properties,” i.e., its ash content, 
reducing compounds, etc. To obtain some insight into what may happen in syn- 
crystallization, molasses massecuites were allowed to crystallize until equilibrium 
between sugar and mother-liqour was reached. They were then spun off, and the 
after-product sugars pugged with pure saturated solutions of sugar to remove the 
adhering molasses. After 5 hours the sugars were again spun off, again mixed with 
pure saturated sugar solution, and again centrifuged, these operations being repeated 
till the liquors spun off became equal to the original pure saturated solutions used. 
Then the original massecuites, the spun-off molasses, and the washed sugars were 
fully analysed, the following being some observations made from the tabulated 
figures obtained :— 

(1) The sugars obtained contained comparatively large quantities of non-sugars 
their pol. being 99° at 30°C. (2) The sugars contained twice as much ash as reducing 
sugars, whereas in the original massecuites the ash was only a fraction of the reducing 
sugars content. (3) Whereas again the lime content of the ash of the original masse¬ 
cuites was about 10 per cent., the ratio had increased in the sugars to about 20 per 
cent. And (4) the sugars contained only about -lu amount of the iron originally 
present in the massecuites. It was also shown that the sugars from sulphitation 
factories contained considerably more colouring matters than those from carbonata- 
tion factories. Such adsorption of certain substances, lime salts for example, can 
be explained by assuming that these combinations do not occur any longer in the 
molecular form in the mother-liquors during crystallization, but are precipitated 
in the colloidal state, being taken up in the interior of the crystal. Several investi¬ 
gations of the last few years seem to point to the crystallization process not being a 
transference of molecules from the solution towards a solid wall, and one can 
distinguish at first the formation of polymolecular groups, or “ submicrons,” which 
later unite into large crystals. Pol 5 nnolecular deposition on a crystal surface has been 
convincingly discussed by Volmbr.”* Modem ideas such as this about the formation 
of crystals can furnish a satisfactory explanation of the way in which non-sugar is 
taken up into the sucrose crystal. There is of course always the possibility of the 
formation during the boiling process of precipitates, which adliere to the surface 
of the crystals, but in these experiments special care was taken to remove these 
adhering impurities. 


Slow Boiling Masskcuites. S. A. Wickey. Reports of the Association of Hawaiian 
Sv^ar Technologists for 1930. 

For a number of years previous to the latter part of the 1927 crop, Koloa 
factory had been much troubled with slow-boiling massecuites. This condition, 
at times, became so acute that the rate of grinding was necessarily slowed down, 
some outside fuel was used, and the loss of sugar in the final molasses considerably 
increased. Usually, when this slow-boiling condition exists, it does not manifest 
itself in a straight syrup strike until the pan is, perhaps, two-thirds full and the 
grain weD developed ; then the boiling suddenly slows down, the temperature drops 
somewhat, and the steam pressure in the calandria builds up almost immediately 
to the blow-off point. By keeping steam pressure in the calandria up to the maxi- 

1 This Review is oopyrisbt, and no part of It may be reproduced witliout permission.— 
Editors I.S.J. 2 Zeitsch. Phy. Ohemie, 1926, 119, 46, 
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znum it is, usually, possible to complete the strike, providing sufiBicient time is 
available, which amounts, frequently, to double that normally required. In the 
case of “B” strikes, which are built up almost entirely with molasses from the “A** 
or syrup strikes, the slowing-down starts with the introduction of molasses, and 
becomes gradually worse as the pan builds up. It is very difficult to carry the “B” 
strikes to a point where molasses, of sufficiently low purity to be suitable for low- 
grade boiling, is secured. At times nine hours have been required to boil a strike 
which should normally be completed in not to exceed four hours. The net result of 
this prolonged boiling is that it becomes necessary to resort to the boiling of blanks 
to take care of the on-coming “B” molasses. The final molasses discarded from these 
blanks averages about 6° higher in purity than that from low grades, of similar purity, 
boiled to grain. L. E. Clabke, who had charge of the boiling-house during the 
1926 season, introduced the practice of putting into the pan when it showed signs of 
slowing down a small amount (i to J gallon) of melted tallow. The effect of this 
tallow on “A” strikes was really remarkable; the steam pressure in the calandria 
would, almost immdeiately, drop down, and the pan would again take steam and 
boil normally for a time. If, as was frequently the case, a second dose of tallow was 
given to the same pan later, it would be mucli less effective than the first. Tallow 
had little effect on the “B” strikes, and no improvement whatever could be noted 
in the low grade boiling by its addition. Later, it was found that a small amount 
of mineral oil was equally as beneficial as tallow. When first observing these slow- 
boiling massecuites, the writer was of the opinion that it was due wholly to a large 
amount of lime salts in solution. Regular determinations of the lime salt content of 
the syrup, using standard soap solution, did not support this belief, as it was found 
that massecuites boiled from syrups containing 0*8 to 1*0 grm. lime as CaO per 100 
Brix solids, might or might not boil normally; others, from syrups containing half 
that amount, might boil exceedingly slow, purities in both cases being practically 
the same. Koloa had, previous to the latter half of the 1927 campaign, followed the 
practice of heavily over-liming the settlings before filtration. For several years, 
half of the total lime added was reported used in the settlings; this heavily over- 
lirned juice from the filters (pH frequently above 9*6) was then returned to the mixed 
juice. Immediately on reducing this pH to 8-0-8*3, improvement was noted in the 
boiling time. Up to the time of reducing the pH, the average boiling time on low 
grade strikes, for that portion of the crop, was SOJ hours, and numerous blanks 
had been boiled to take care of the “B” molasses, as syrup purities for that year 
were very low. For the remainder of the crop, after making the single change of 
reducing pH in the muds, the average boiling time dropped to 15J hours and no 
blanks were boiled, in spite of the fact that the latter period contained some of their 
most objectionable fields. Little trouble has been experienced since the lime added 
to the settlings has been reduced to the minimum required to maintain a slightly 
alkaline reaction in the filter-presses. A few fields produce very slow boiling juices, 
when the pH of the hot limed juice is carried above 7*6 ; which is considerably below 
that recommended as the optimum reaction for clarification. Such fields produce 
juices very low in phosphoric acid ; and little, if any, improvement is noted in clari¬ 
fication by liming above 7*6 in the hot juice. Consequently, when harvesting these 
fields, only sufficient lime is added to assure a resulting syrup of 7*0 pH. By follow¬ 
ing this procedure, the massecuites now boil satisfactorily. 

SsBDiNo Low-Gbadb Massecuites. G. F, Murray. Reports of the Association of 
Hawaiian Sugar Technologists for 1930. 

In factories having a shortage of pan capacity for low grade it is essential that 
such capacities are utilized to the best advantage. In the author’s case, he has only 
one low grade pan of 425 cu. ft. capacity ; and, as he is forced to boil at least two 
strikes every 24 hours, it is readily seen that there is very little time left for boUing 
seed. Two years ago he developed the following method, which not only saves a very 
considerable amount of time, but also gives a very uniform sized grain in the finished 
product. Enough “C” molasses is drawn into the pan to cover the calandria. This 
is boiled under slightly reduced vacuum (24-25 in.) to heavy string proof (92-93** 
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Brix). As soon as this point is reached, the steam is shut o&, injection water in¬ 
creased to raise vacuum to normal, and 1 lb. of screened, powdered sugar is drawn 
into the mass. After 10 to 16 mins., when the grain is large enough to be seen with a 
small tripod microscope, the steam is again opened and the strike fed with small 
charges of syrup and molasses, tightening up between chcu'ges, until the grain has 
reached the proper size, after which the strike is finished to 200 cub. ft. on molasses, 
and struck at about 90® Brix to a receiving tank below; 200 cub. ft. of seed is 
sufficient to seed from 8 to 16 strikes, depending of course on the size of grain. With 
this system the author frequently boiled a full strike in 8 hours, including drawing up 
seed and steaming out the pan. 

SoBiE Notes ok Coolino Coils ik Crystallizers. J. E. Blela. Reports of the 
Association of Hawaiian Sugar Technologists for 1930. 

As both tlie crystallizer and centrifugal capacities at the Kohala factory are 
limited, five of the ten crystallizers were equipped with cooling coils. Due to the 
fact that much of this cane for the last six weeks is from lowlands, exposed to salt 
spray, with juices of very low purity and molasses of high viscosity, it was necessary for 
the factory to do considerable blank boiling for low grades. They found that grained 
strikes, under these conditions, take considerably more time for drying, and the 
following tabulation shows the average of a few representative strikes, both grained 
and boiled blank, cooled with and without the use of cooling coils. ;— 


Masseculte 

Molasses Days in 



Brix 

Degree 

Apparent 

Purity 

Brix 

Degree 

Apparent Crystal- 
Purity llzer 

BoUed 

Cooling Colls 

97*68 . 

. 56*46 .. 

90*63 . 

. 38*28 ..10 . 

. To Grain 

.. Without 

97*78 . 

. 67*33 .. 

91*80 . 

. 36*06 .. 6 . 

. To Grain 

.. With 

97*36 . 

. 61*06 .. 

93*36 . 

. 37*85 .. 9J . 


.. Without 

97*66 . 

. 61*65 .. 

92*69 . 

. 34*78 .. 6 . 


.. With 


A very peculiar condition was noted in two crystallizers. When boiling blank, 
good and sufficient grain is formed in from 12 to 15 hours, but in this instance only a 
few scattered grains had appeared in 36 hours. As both these crystallizers happened 
to be equipped with cooling coils, the author turned on the full force of water and, 
much to his surprise, complete and satisfactory crystallization became evident 
after 12 hours more. The massecuites were of 96*4 and 96*9 Brix, and 61-4 and 66*0 
purity ; they were dried in 6 to 7 days, dried well, and yielded molasses of 35’5 and 
36*4 purity. The usual method is to turn the water on the coils 24 hours after the 
strikes are dropped and to keep it on until one day before drying. The massecuites 
are then diluted to make them ready for drying. The cycle at the centrifugals is 
from 30 to 40 mins, and the re-melt averages from 70 to 75“ purity. 

Vapour Heating at “ Pioneer,” Haw ah. G. W. Tomkin. Reports of the Associa¬ 
tion of Hawaiian Sugar Technologists for 1930. 

The necessity for steam economy, in connexion with the production of power 
for outside purposes and the utilization of bagasse as an important by-product of 
cane sugar manufacture, has made the matter of vapour-heating an important one. 
In most mills in Hawaii, bagasse has been sufficient for steam requirements and little 
or no effort was made to conserve it; but the situation has now changed, and is 
undoubtedly due to change more, and drastically so, within the next few years. 
Vapour-heating has been standard practice where necessity compelled economy. In 
beet factories where the figure per cent, coal on sugar, or the more recent figure B.T.U. 
per pound of sugar, is highly important, every possible use has been made of vapour 
heating. There it is customary to use first and second vapours from five effect 
evaporators. The first body is run at a pressure usually not exceeding 7 lbs. and the 
second at pressure varying up to 2J lbs. The “ Pioneer *’ installation (Hawaii) takes 
the vapour from one of the vapour lines from the third effect through a short con¬ 
nexion to two baffled heaters of 1120 sq. ft. heating surface each. The heaters being 
on the second floor, drainage of condensate is by gravity and is always satisfactory. 
The temperature of the vapour going to the heaters is approximately 170°F., the 
juice leaving the heaters 166®F., and the condensate 167 ®F. At grinding rates in 
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excess of 80 tons, the temperatiire of the heated juice frequently rises to 170° or more. 
Booster heaters step this temperature to the required point. The saving in steam 
can readily be appreciated since the vapour which enters the heaters has already 
worked at triple effect in the evaporator. To reduce this saving to figures the follow¬ 
ing calculations, which are based on the average results of a 4-day rim, are 
presented:—^Tons cane ground during test 6460*76 or 77*92 tons per hour; Tons mixed 
juice 7241*09; Mixed juice per cent, on cane 112*08; Temperature of mixed juice 
86*10°F.; Temperature of juice leaving vapour heaters 164*97°F.; Temperature of 
juice leaving booster heaters 209*67°F.; Temperature of 3rd vapour 170*27°F.; 
Temperature of condensate from vapour heaters 166*81°F.; Tons of clarified juice 
7567*20; Brix of clarified juice 13*34 ; Brix of thick clarified juice 68*11 ; Exhaust 
pressure, 3 lbs. gauge. Without vapour heating the steam required for heaters would 
7241*09 (209*67—85*10) *924 

be : -- «= 864*33 tons. For evaporators where 6077*06 

964*3 

tons water must be eliminated, 1619*26 tons steam would be needed; Total steam 
required 2383*69 tons; With the vapour heaters operating, we have :—Steam for 
7241*09 (164*97—86*10) *924 

vapour heaters :- = 636*63 tons. Steam for booster 

996*83 

7241*09 (209*67—164*97) *924 

heaters :---= 310*16 tons. Since the 636*63 tons of 

964*3 

vapour going to the heaters has already worked at triple effect, it will have evaporated 
1609*89 tons of water. The 4467*16 tons remain to be evaporated at quadruple 
effect, which will require 1116*79 tons steam. The total steam required will be 
636*63 -f 310*15 -f 1116*79 = 1963*67 tons, or 82*38 per cent, of steam required when 
exhaust only is used. A total saving of 420*02 tons, or 0*066 ton (130 lbs.) steam per 
ton of cane is indicated. The value in dollars and cents which a saving so accom¬ 
plished will afford will, of course, depend on local conditions ; that is, whether or not 
it represents a saving in oil or an increase in steam available for the generation of 
additional current, or simply the diverting of the extra bagasse for purposes other 
than fuel. Based on a 45,000 ton crop the saving in fuel oil would amount to 11,600 
barrels, the power for outside uses would total 1,660,000 K.W.H., or the saving of 
8100 tons of bagasse for use in making wall-board, paper, or other products. 

Stimulation oy Cans Molasses Febbcbntation by Certain Metallic Salts. 
F. M. Hildcbrandt and F. F. Boyce.' Ind, d? Eng. Chem., 1930, 22, No. 9. 
1011-1014. It is possible to produce a slight but definite increase in the yield of 
alcohol from yeast fermentation of cane molasses by the use of certain salts. 
Manganous sulphate and copper sulphate wore used with success, and cyanides of 
potassium and sodium were also effective. The stimulating effect was found to be 
more certain and consistent if the stimulants wore added in the yeast stage preceding 
the final fermentation. This yeast, treated with a suitable concentration of the salts, 
when put into a second solution of molasses to which no salts have been added, will 
give a higher yield of alcohol than untreated yeast. The use of the stimulants in 
the seed stage only makes it possible to control their action and also reduces the 
amount of salt necessary to a very low figure. This technic of utilizing the stimu¬ 
lating effect of these salts makes their employment possible in industrial fermen¬ 
tations of molasses.— Elbctrioal Conductivities op Soil Extracts. C. H. 
Wright. Tropical Agrietdture, 1930, 7, No. 9, 247-249. By measurement of the 
specific conductivity of soil extracts, it is possible rapidly to find their salt concen¬ 
trations. Data have been presented by the author showing that the conductivity of a 
1 to 6 extract is an index of the fertility of the soil. Comparisons, however, can only 
be made when the samples are taken at the same time of the year, because the values 
imdergo seasonal changes, these being accompanied by changes in the nitric nitrogen 
and soluble calcium.— Culture and Technology op Sugar Cane in Madeira, 
C. da Silveira. Anaia do Inatituto Superior de Agronomia, Vol. IV, 1-26. Uba 
cane is cultivated predominantly, its general average of sucrose being 12*6 and of 
1 U.S. Industrial Alcohol Co., of Baltimore, Md., C.SA. 
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glucose 0*70 per cent. In 1928 about 3000 tons of sugar were produced, and about 
730,000 litres of alcohol. At the Torreao factory juice is obtained by a modification 
of the Naudet process, using 16 cells, an extraction of 96 per cent, being reached. 
It is clarified by the Guerrero “ Phospho-gelose ” method, preceded by sulphitation, 
after which it is heated to 90-96®C. and passed through filter-presses. Following this, 
it is treated with a little barhim aluminate, boiled in eliminators, and sent through 
Philippe filters. After evaporation, the syrup is sulphited continuously, and boiled 
in eliminators with kieselguhr, and again sent through Philippes. Two grades of 
sugar are produced, polarizing 99*8 and 98° respectively. Molasses obtained from the 
second jet second massocuite has an apparent purity of about 40°, and goes to the 
distillerv. A general review of the Madeira sugar industry is given in this article.— 
Juice Detebiobation in the Dobb Clabifieb. Cecilio Alincastre and Delfin 
Suerte. Sugar News, 1930, 11, No. 8, 450-462. Observations were made of the fall 
of temperature of the juice in the Dorr clarifier, this being found to be very low, less 
than 0‘6°C. per hour, and probably lower in cells of a capacity greater than 32 tons. 
Notes were also made of the average loss of available polarization in this apparatus, 
which was found to be 6*6 per cent, in 10*9 hours, the juice having an average pH 
of 6*9. Contents of the Dorr clarifier should be liquidated more frequently than once 
in six weeks, the Dorr Co.’s recommendation. —^Detebmination op Reducing Sugabs 
CoLORiMETBiCAJxy. Abtaham G. Sheftel. C7.<8. Patent, 1,769,862. According to 
this specification, reducing sugars are determined by boiling with an alkaline copper 
re-agent, similar to Fehling’s solution; but in order to cause the formation of the 
yellow modification of the cuprous hydroxide rather than the red, gum acacia (acting 
as a hydrophile coUoid) and creatine are added, the yellow colour forming green with 
the blue. By means of a colom* chart, ranging from blue to green and to yellow, 
the corresponding percentage of sugar can be read.— Entbaxnmknt Alabm Appaba- 
Tus. A. Lanvin. Communicated to the International Sugar Journal 
by the makers. Sugar may bo entrained during evaporation inter¬ 
mittently, often during a relatively short time, and loss in this way 
may therefore escape the periodic tests made by the chemist examining 
the condensed waters. An apparatus designed for the detection of 
entrainment, stated to be in regular use in many French factories, is 
based on the use of a metallic spindle, the stem of which of course 
rises as the density of the water in which it floats increases, provision 
being made for maintaining a constant liquid level. If the density 
reaches a certain predetermined degree, the top of the stem will touch 
a platinized point, and complete an electrical circuit, ringing an 
alarm. This device is claimed to be sensitive to 2*6 grms. of sugar 
per litre. It is placed on the feed-line to the boilers, giving thus 
security against contamination of the entering water. It is strongly 
constructed, and costs about £10.— ^Effect of Tempebatube on SO 2 
Content op Confectioneby Mixtubes. R. H. Morgan. Analyst, 
1930, 55, No. 663, 488-496. In confectionery manufacture (in the U.K.) 
no addition of sulphurous bleaching agent is allowed beyond tliat 
originally introduced when manufacturing the raw material used, 
i.e., 460 parts per million for com syrup and 70 p.p.m. for sugar. 
During the boiling of the confectionery mixture, the SO 2 of course 
progressively diminishes. Authorities administering the Pure Food 
Laws, however, have been unable to confirm their suspicions that 
bleaches are being used by confectioners in amounts so as not to leave a 
residual percentage of SOj greater than that corresponding to the 
presence of a corn syrup containing 450 p.p.m. of SO 2 . Experiments 
have now been conducted by the author in order to show the relationship 
between the temperature of boiling, the solids content, and the SO 2 
content. One of the tables shows the following initial and final figures : 
temperature 240 and 300°F.; solids, 88*1 and 97*6; SOj, 60 and 12 p.p.m. A method 
is indicated by which one can ascertain the probable maximum limit of sulphur diox¬ 
ide which should be present in a sample of confectionery made up of glucose and sugar. 
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United States. 

(WiUM dt Gray.) 


(Total of2,2i01l>i.) 



1080. 

Tons. 

1020. 

Tons. 

Total Beoeipts, Jan. Ist to Oot. 

25th 

• • • • e • 

2,090.366 

3,070,535 

Deliveries „ 


e e • • • • 

2,401,232 

2,724,607 

Meltings by Beflners „ 

•> 

• • e • • • 

2,401,232 

2,724,607 

Exports of Befined „ 


• • • • •. 

40,000 

79,500 

Importers* Stocks, Oct. 25th 

. 

• •• .... 

126,405 

444,159 

Total Stocks, „ 

• • 

• •• .... 

226,696 

673,916 




1020. 

1028. 

Total Consumption for twelve months . 

5,810,980 

5,542,636 



Cuba. 



Statement of Expobts 

AND 

Stocks of Suoab, at Sbptembeb 

30th. 

(Tons of 2,240 lbs.) 


1028. 

Tons. 

1020. 

Tons. 

1030. 

Tons. 

Exports . 

. . 

.. 2,865,054 

.. 4,058,373 .. 

2,115,762 

Stocks . 

•• 

629,502 

603,592 .. 

1,162,515 



3,494,556 

.. 4,561,965 .. 

3,278,277 

Local Consumption.. 

•• 

58,918 

86,678 .. 

48,087 

Beceipts at Ports to September 

30th 

.. 3,553,474 

.. 4,648,643 .. 

3,326,364 

Habana, September Z ( Hh , 1930. 



J. Guma.— 

-L. Mejer. 


Sugar Crops of the World. 


(WiXleU df Gray's EsHmcUea to October ZOtfi, 1930.) 



1020-30. 

1028-20. 

1027-28. 

Cane. 

Tons. 

Tons. 

Tons. 

America . 

8,963,988 

_ 9,190,564 - 

8,147,901 

Asia. 

7,337,134 

.... 7,318,783 

6,891,715 

Australasia . 

618,163 

633,066 _ 

588,163 

Africa . 

721,865 

737,573 _ 

656.360 

Europe . 

10,000 

11,610 

10,552 

Total Cane .... 

Beet. 

17,661,150 

.... 17,891,596 

16,294,691 

Europe . 

8,240,734 

_ 8,462,809 _ 

8,031,874 

U.S,A. 

901,713 

938,640 

965,241 

Canada. 

27,869 

_ 28,867 _ 

27,212 

Total Beet. 

9,170,316 

.... 9,430,306 

0.024.327 

Total Cans and Beet. ... 

26,821,466 

27.321,902 

25,319,018 


m 


























United Kingdom Monthly Sugar Report. 


Our last report was dated October 13th. 

The market continues its upward tendency, although partial reactions have been 
experienced. A Bill to improve the situation in Cuba is now before the Legislature. 
The Bill gives the President power to take 1,500,000 tons off the market and sell it at 
any convenient time as far as possible in fresh markets for the next two years. 

The Bill also gives the President power to limit the next two crops. It is under¬ 
stood that as soon as this Bill passes the Legislature a Deputation from the Com¬ 
mittee will leave for Europe to confer with other producing nations. 

The London Terminal Market on the whole has advanced materially since our 
last report. Rumours of the Chadboume plan changed the sentiment, and large 
quantities of hedge sales had to be covered. December moved from 48. 9}d. to 
6s. lOjd., and has since declined to 6s. 3Jd. on the liquidation. March moved from 
6s. 2id. to 7s. OJd. to 6s. 6}d. May from 6s. 6Jd. to 7s. 3d. to 6s. 8Jd. August 
from 6s. SJd. to 7s. 6Jd. to 68. llid-» December 1931 from 78. 2d. to 78. 8Jd. 
to 7s. 2Jd. 

Conditions have been stagnant in the White Sugar market. Prices have 
remained steady in sympathy with Raws. The latest prices are :— 

DECEMBER MARCH MAY AUGUST 

Raw .68.4d. .. 58. 6Jd. .. 5s. 9id. .. 78.6Jd. 

White -8s. 3d. .. 88.6d. .. 8s. 9d. .. — 

There has been a better demand for actual sugar and the trade which was very 
bare of stocks has bought heavily. The Refiners made a series of advances of 3d. 
per cwt. on the following dates, 13th, 15th, 22nd, 24th and 28th. They reduced them 
by 3d. on November 4th, their latest price being No. 1 Cubes 24s., London Granulated 
20s. 4^. 

Homo Grown factories have moved their prices in sympathy and to-day they 
range from IDs. 6d. to 20s. 3d., according to factory and delivery. 

Buying in Raws has been confined to small lots of San Domingoes, Cubans and 
Perus, and Mauritius from Ss. 9d. to 6s. 6d. to 6s. 1 Jd. 

The Cuban stock continues to be large, but oilers are very scarce. Tt is reported 
to day that grinding of the next crop will not start before January 16th. 

With regard to Europe, the crop progresses satisfactorily. Light increased 
his last estimate by 134,000 tons. 

21, Mincing Lane, Arthur B. Hodge, 

London, E.C.3. Sugar Merchants and Brokers. 

11th November, 1930. 
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Notes and Comments. 


The Chadbourne Negotiations. 

We went to press last month before tlio results of the deliberations in the 
Cuban Congress on the Chadbourne pro])osals were knomi. This month 
we close while the deliberations in the Sugar Conferences in Amsterdam and 
Brussels are ])ro(!eeding, and it is not impossible that ore these lines are read 
the result of these latter meetings will be given out to an eagerly expectant 
sugar world. It is therefore futile to anticipate the decision arrived at; but 
it may be said that whatever the result, be it success or failure, there is no 
doubt that a spirit of mild optimism is in the air, since it is recognized that the 
conditions are now such that the deliberating bodies are bound in their several 
and joint interests to seek some constructive means of getting the sugar market 
out of its hofielessly uneconomic position, or else things may go even worse. 
Wliether Java’s requirements are met or not, the Chadbourne iiarty can 
not very well now withdraw ; they must go on to got the best they can, or 
they stand to lose very heavily in resjiect of their financial commitments 
in Cuba. 

The Chadbourne prc^posals were approved by both the Cuban House 
of liopresentatives and by the Senate when they met during the second week 
in November (the voting by the House is reported to have been 91 to 13 in 
favour). The Sugar Stabilization Law, devised for the segregation of one and 
a half million tons of sugar and the financing of the transaction, was next 
rushed through and was put into force within a few hours of passing the 
Senate. It would appear that little time was allowed to analyse the new laws 
or to foresee their conse({uences, and there was an under-current of doubt, if 
not of opposition, even by some of those wIjo were otherwise convinced of the 
need for drastic action. Hut it was evidently realized that with the rejection 
of the Chadbourne plan, the chances of any other means cropping up to 
save Cuba financially and economically were very small. Mr. Gutierbez 
is reported to have deminred strongly to the condition that the Cuban crop 
should be further restricted in amount, but Mr. Chadbourne and his advisers 
appear to have been adamant. This reduction seems to be a certain 
-eventuality, for if the Chadbourne party’s aid w'ere withdrawn, reduction 
in the 1931 crop would automatically follow, since far too many of the mills 

601 

43 




Decbmbbu] The International Sugar Journal. [1930. 

ai-e in financial difficulties to be able to grind normally if the banks refuse 
further aid. But if Cuba is now saved from the worst that can befall her, 
her immediate prospects may turn out to be only a shade better. The view 
is held that the banking interests who are at the back of the Chadboume plan 
have designed the scheme with some idea of lifting the load from the banks 
and spreading it over the Cuban industry. If improvement is carried far 
enough, this industry may well benefit in the long run, but, as om Cuban 
correspondent remarks, the Cuban producer runs the risk of not being able 
to call his soul his own during the currency of the new sugar laws, while he is 
too strongly entangled in the financial net to be able to break away. 

With the Havana business completed, Mr. Chadboubne’s party lost no 
time in transferring the scene of their negotiations to Europe, and they 
reached Amsterdam in the last days of November. Meantime, on November 
22nd, there was a preliminary conference at Berlin of the German, Czecho¬ 
slovakian and Polish interests to discuss their attitude at a general sugar 
conference at Brussels. About the same time the amuial meeting in Holland 
of the Java Sugar Producers’ Association (the V.J.P.) took y)lace and was 
adjourned for ten days, giving rise to rumours in the sugar market of im¬ 
pending dissolution. Probably the meeting was not as unruffled as usual, 
since some of the smaller members in Java have undoubtedly been dis¬ 
satisfied with the trading conditions of the last two years. But it would 
have been strange if the trade-bank interests in Holland, who control the 
bulk of the shares in the Association, had elected to break up its unity at the 
very moment when it was important that Java interests should sj)eak with one 
voice at the most important sugar conference since the days of the old Brussels 
Convention. As it was, the subsequent meeting confirmed the control of the 
V.S.P. for another twelve months, and so the controlling body was free to 
meet the Chadboume party at Amsterdam on November 29th and subsequent 
days. 

The meeting of all the sugar interests (Cuban-American, Dutch, and Euro¬ 
pean Beet) was fixed to be held at Brussels on December 4th. But it was 
contingent on a certain outcome of the preliminary pourparlers at Amsterdam. 
These last were hampered by the indisposition for a few days of Mr. Chad- 
boubne ; but, nevertheless, they progressed sufficiently at the outset to 
warrant the formation of committees to examine details and report to the 
plenary meeting of the conference. The Brussels meeting was postponed 
till the 9th December, by which time, we learn as we go to press, the 
Amsterdam preliminaries had had a successful outcome. 

The Chadboume party consists of Mr. T. L. Chadbouhne, Dr. V. 
Gutierrez, Messrs. J. Gomez Mena, J. M. Lopez Ona, W. C. Douglas, 
G. Ona, and Ives Lee. Colonel Tabafa is not included. The Java Dele¬ 
gation has Dr. C. I. K. van Aalst as its president, while Dr. H. C. Prinsen 
Geerligs acts as Statistical Adviser. The Brussels Conference was to be under 
the presidency of Senator Beauduin, the head of the Raffinerie Tirlemontoise. 
English sugar producers were invited to join in the Brussels deliberations, and 
have sent representatives, according to the news to hand. 

If there be any further incentive to add to those influencing the delegates 
to these conferences, it will be foimd in the latest figures issued by Light of 
the European sugar crop of 1930-31. Including Russia (whose own estimates 
are now accepted by Light) there is an increase indicated of practically two 
million tons, as compared with 1929-30, and when allowance is made for 


602 



Notes and Comments. 


imports of sugar which have markets guaranteed them in Europe, it would 
appear that something like three million tons of beet sugar will be available 
for export from the European areas. Truly, it seems time to cry a halt in 
this over-production. 

The Working of the V.J.P. in Java. 

When Mr. J. W. F. Rowe, of the London and Cambridge Economic 
Service,^ paid a visit to Java last summer to study the economics of the sugar 
mai’keting system in vogue there, he probably had little idea that the date of 
publication of his studies would synchronize with the calling to a conference 
in Europe of the leading sugar producing interests of the world, including 
those that for 12 years past have swayed the destiny of Java sugar. To have 
at this stage what is the most complete account, in English, of the develop¬ 
ment and working system of the United Java Sugar Producers Association will 
doubtless prove of considerable value to those who, directly or indirectly, 
are concerned witli the CHADBOtTRNE sugar conference, which ar- the time of 
writing has, after several months of si)arring, at length come to gi'ips with 
the sugar problem. Mr. Rowe in his survey* of the history of this centralized 
selling organization, which controls fully 90 per cent, of the Java output of 
sugar, gives us an insight inf o tho reasons that have finally led the Dutch 
sugar producers, after rejecting for some years tho pourparlers of Cuba, 
to enter tho conference chamber with other big world producers of the same 
commodity and seek for a ])os.sible solution of the present highly uneconomic 
position of tho industry. So long, in effect, as Java could sell hor crop well 
in advance and made a reasonable profit on it, she would not hear of restric¬ 
tion. But the exj)orience of the last two years has not been so happy a one 
for her, as hor croi)s have not sold quickly and prices have continued on a 
downward grade, till the last few months appreciable lots of the ciurent crop 
have been marketed at a price below tho average cost of ])roduction in Java. 

When Java, still the cheapest producer of sugar in the world,* finds that 
the world j)rice for her has reached uneconomic depths, it may bo assumed that 
the time is ripe for a concerted e^ft’ort to rectify the fault. 8o, now it is clear 
that the more recent })roposals emanating from America are not merely those 
of Cuban politicians, but have a strong financial backing from those American 
banks who have sunk considerable sums of money in the Cuban sugar industry, 
it would be little short of suicidal on the part of Java to refuse to ex¬ 
plore with the other parties the range of possible solutions. This much can 
be said at a moment when success and failure are in the balance, and we 
are without any idea of the i>eriod of time that must elapse before the Con¬ 
ference can terminate its labours and aimounce its findings. 

Mr. Rowe, as one of his critics jjoints out (on another page), while inves¬ 
tigating his facts with painstaking care, has evidently drawn up his memoran¬ 
dum with too large an assimilation of the point of view of the buyer of the 
Java sugar, and has in part misimderstood the motives of the producers* 
organizati on. His final conclusion that Java producers shoiild refuse to face 

1 A body which includes such names as Sir. W. H. Bbvbkidqb and Mr. J. M. Eeykeb on ita 
Executive Committee, 

2 We summarize it on another page. 

3 But what her figure of costs of production really Is, the authorities do not seem to be agreed. 
Dr. Franois Maxwell, in our October number, concluded from his investigations on the spot that it 
was less than 8 b. per cwt. (Kl. 9-4 per 100 kgs.). On the other hand Mr. Rowe, who also made en- 
QUiries in Java, was the recipient of various figures from different authorities, ranging between FI. 10 
und FI. 11. Some mills could probably produce at Fl.9, and the cost of producing 76 per cent, of their 
crop may be under FI. 10; but the average for all mills, he says, is probably about FI. 10-60. In 1926, 
he adds, before the advent of POJ 2878, the gross cost was put at Fi. 13 59, i.e., inclusive of rates, taxes 
renewals and depreciation. 
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the difficulties of stockholding and should if necessary throw their unsold 
balance of 1930 on the market at any price, rather than be unable to start 
the 1931 season with empty warehouses, seems to us essentially the buyer’s 
point of view. The producer may well conclude that the time is ripe for trying 
other methods than imlimited competition in a buyers’ world market and it 
may turn out to be the case that the V.J.P. will decide to face the difficulties 
of stockholding and, like Cuba, try the plan of rationing the market for some 
years. 

Why Continue Research? An Answer. 

In a recent Note and Comment the opinion was upheld that, in the re¬ 
curring periods of depression in the cane sugar industry, while every effort 
should be made to cut down expenses and produce economically, the one 
thing to avoid was to discontinue research in the cane fields. And since 
that Note was printed, two separate cases have come to light which strongly 
support this point of view. In our last issue a brief review was printed of 
results of research, maturing in Hawaii, on the way in which water is absorbed 
by the cane plant, making use of the latest methods developed in this study. 
And as an incidental result of this work a provisional estimate was made 
possible of the proportion of water, which was collected for the cane fields, 
which ultimately was used in the cane plants. It appears that from five to 
ten times the water actually absorbed by the plant has to be provided, in 
spite of the painstaking methods adopted to lose as little as possible en route. 
But, considering the enormous cost of irrigation works in Hawaii, and the 
comparatively small losses occurring in the supj)ly of large cities often many 
miles distant from the source of supply, there is at least room for further 
research in the matter. 

And in the present number of this Journal we print a review of the 
restdts of research in an entirely different direction, namely, in Entomology 
in Barbados. Here, at a cost of 3d. per acre of cane, it is estimated that 
the major portion of the present very lieavy losses due to the moth borer 
may be avoided by the application of the latest methods used in the study 
of the parasitology of insects. The complicated technique required locally 
has boon built up, and there is every reason, judging from last year’s results, for 
entertaining the hope that the ideal aimed at will be reached dm'ing the 
present crop. And that ideal is simply to flood the cane fields throughout 
the island with a minute parasite of the mothborer, every three weeks 
during the danger months -to the extent of fifty to sixty millions a year. 
The very idea grips the imagination. This work has been gradually maturing 
for some time, and the author permitted himself to utter the following forecast 
in August 1929 : “ It is however anticipated that an economic control (of the 
mothborer) can be obtained, which should yield sufficient increase to counter¬ 
act the present depression in the sugar industry.” 


Tate & Lyle’s 1930 Report. 

The 1930 Annual Report of Messrs. Tate & Lyle Ltd., the firm that has 
almost a monopoly of sugar refining in the United Kingdom, reveals no excep¬ 
tion to the general depression that has spread over the sugar industry. As 
compared with 1929, the trading profits have dropped from £782,373 to 
£213,949 and the net profit after meeting debenture charges from £886,582 
to £339,584. The dividend on the ordinary shares is reduced from 16 to 10 
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]^er cent, and to pay this it has been necessary to draw on the reserve and the 
“ carry forward ’* to the extent of some 2 per cent, of the Ordinary capital. 
During the year some big changes have been effected in the balance sheet. 
Banks loans of £3,210,000 created to finance the acquisition of the Fairrie 
refinery and of certain beet sugar interests has been wiped out, apparently 
by the sale of some first class securities valued last year at £1,274,606, the issue 
of over a million sterling of extra debenture stock, and the reduction in the book 
value of sugar, syrup and stores by £951,000. 

At the annual meeting Sir E. W. Tate, Bt., said that the firm’s output 
had been greater than ever before, they had practically driven the foreigner 
from the U.K. refined market, and the margin of profit on day-to-day prices 
had been as good as in 1929. But the year turned out very different from 
wliat they had anticipated in the matter of raw sugar prices ; these had 
declined during their financial year from 9s. 9d. per cwt. to 4s. 9d., or over 
50 per cent. This low figure was more than Is. below any previously recorded 
low }>rice, and for a firm carrying large stocks of raw material it had very 
serious consequences. Their difficulties were further increased from the 
fact that the buyers, who in normal times cover their requirements for some 
time ahead, had sliown every reluctance to run the risk of market fluctuations 
and consistently j^urcliased no more than their immediate requirements, 
throwing the whole onus of the market risk back upon the refiners. Sir 
E. W. Tate added that the smaller figures for 1930 in the balance sheet 
were not due to a lesser volume of trade. He did not believe that the actual 
consumption of sugar anywhere shows much decrease, and they looked for- 
w’ard with confidence to a large and regular trade during 1931. 


Leeward Islands Sugar Company Reports. 

ANTIC4UA buGAR Factory Ltd. —The 11th Annual Report of this com- 
jiany, for the year ended September la.st, shows that the sugar crop as com- 
]mrc(l with 1928-29 was of more normal dimensions, attaining 15,656 tons of 
sugar, as comjmred with 9104 tons in 1929 and 17,088 tons in 1928. The 
figures of Sucrose in Cano (14*58), Purity of Juice (84*88), Total Recovery of 
Sucrose (88*73), and the Yield of 96'^ Sugar (13*45), were all the best on record 
within the past seven years, while the “ tons of cane to make one ton ot 
sugar ” was the lowest, being 7*41. Unfortunately the average price obtained 
by the Company for its sugar was only £10. Is. 6d. per ton, as compared with 
£14. 13s. Id. in 1928 which was considered a normal year. In view of the 
difficult financial position in which the estates were placed owing to an 
accumulation of losses tlirough hurricane, drought and low prices, the Direc¬ 
tors decided to pay the planters 14s. per ton of canes, cash on delivery, instead 
of on the ordinary basis wdiich takes into account tlie quality of the juice. 
Under the latter terms they would have got in the event 13s. 6*57d., so the 
planters received nearly 6d. a ton extra, or some £2538. After charging 
revenue with the jiayment of canes, there remains a balance of £10,344 at 
Profit and Loss, this being the shareholders’ profit for the year. This sum> 
together with the amount brought forward from 1929, leaves £27,574 at the 
credit of the shareholders ; but owing to the outlook of the sugar market, the 
amount is carried forwaid and no dividend is being paid. 

St. Kitts (Basse Terre) Sugar Factory Ltd. —The 19th Annual 
Report of this company for the year ending September last shows that the 
factory had a successful season, and its output of sugar (18,680 tons) is the 
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second highest in the last seven years, being only exceeded by the crop of 
1928 (19,443 tons). As with the Antigua factory, the chemical control figures 
were the best for the past seven years, Sucrose in Cane being 13*33, Purity of 
Juice 84-79, Total Recovery 89*12, Yield of 96° Sugar 12-38 ; while 8*08 tons 
of cane went to the ton of sugar. The average sale price realized for the 
sugar was £10. 6s. 2d. f.o.b. per ton, showing a drop of £4. 11s. lOd. on 1928, 
whicli was considered a year of normal prices. In this case too, the factory 
paid the planters at the rate of 14s. per ton of cane, c.o.d., instead of the 
figiu« which under the contractual terms would liave been 13s. 4d. They 
therefore received an extra 8d. per ton, costing the Company £5006. After 
charging revenue for Sinking Fimd and interest on debentures the sum of 
£12,404, there remains a siuplus at Profit and Loss of £14,487 which is 
allotted, as to “ B ” shareholders £162 (being 5 per cent, interest); to “ A 
shareholders (the London holding company) £14,208. From this last £4500 
is retained for Income Tax Reserve, and the balance of £9708 less income 
tax (£8494 net) goes to London. Hence the St. Kitts (London) Sugar Factory 
Ltd. with the amount brought forward from 1929 have £41,930 to dispose of, 
and recommend a dividend of 5 per cent., carrying forward £36,641. 


The Need to Reduce Production Costs. 

In the course of his annual speech as chairman of the St. Kitts company 
above referred to, Mr. G. Moody Stuart said that sooner or later we must 
see a recovery in sugar prices, but he did not think we could look forward to 
their being maintained throughout the future up to the average of recent years, 
say about £14 per ton, f.o.b. Improvements have been going on in the pro¬ 
duction of sugar, both in cane growing and in factory work, that have cheap¬ 
ened the cost in those countries that have introduced the improvements or 
have taken advantage of them. This cheapening in cost will as it sjireads 
keep us from rising again to the old level. So if a living is to lie made out of 
the industry, away must bo foimtl to introduce improvements that will reduce 
the cost of production. 

The improvements in the St. Kitts factory may be deemed to have kept 
})ace with what has been going on elsewhere, and it is at a good standard of 
efficiency. Any further substantial improvements must be obtained on the 
estates. In St. Kitts their cost of labour at present is high. Mr. Stuart 
suggests that the planters should endeavour to improve their system of field 
work by adopting labour-saving methods that are in use elsewhere ; an increase 
in ratooning if practicable would reduce the field costs considerably. The 
introduction of newer and better varieties of cane may well result in increased 
tonnage ; incidentally, POJ 2878 is already growing in St. Kitts and it will not 
be long before it spreads through the island, wdien it can be seen whether it is 
suitable for the locality. Mr. Stuart also suggests that planters may find it 
advisable to abandon the use of animal manure in favour of heavy dressings of 
chemical fertilizers. In both Hawaii and Java not a particle of animal 
manm’e is used. In Hawaii there are estates that have no irrigation and 
where the rainfall is not more than in St. Kitts, and yet their yield of canes per 
acre is more than twice as much, and it all comes from heavy chemical fer¬ 
tilizing. Experimental plots have already been laid out on one or two estates 
in St. Kitts in order to find out whether this method of fertilizing will prove 
suitable, and the results will be awaited with interest. 


606 



The Marketing of Java Sugar. 

Operations of the Java Sugar Producers’ Association. 


In our November issue we referred to a Memorandum issued by the 
London and Cambridge Economic Service from the pen of Mr. J. W. F. Rowe, 
consisting of two studies on the Artificial Control of Sugar.^ One of these on 
recent Cuban sugar history we noticed in that number ; the other on the 
Marketing of Java Sugar in Recent Years we now propose to summarize. 

“ The Marketing of Java Sugar in Recent Years *’ is, in effect, the history of 
the Voreenigde Javasuiker Producenten, or United Java Sugar Producers’ 
Association, commonly known as the V.J.P., or in Holland as the V.I.S.P., 
which was started in 1918 in an attempt to stop the competition of the mills 
to market their sugar, which competition was driving down prices to an 
imreasonable extent. The V.J.P. started with a membership of rather more 
than 80 per cent, of the Java sugar industry, a figure which was quickly in¬ 
creased to 90 per cent. The contract for the members has always been on an 
annual basis only. 

An annual meeting is held in Holland at which the members elect a 
Committee of Management, consisting of about 36 representatives, voting 
being by acreage under sugar cultivation. “ This ('Committee delegates 
the actual business of selling to a sub-committeo of three, and only broad 
questions of selling ])olicy are ever brought before the full committee. It is 
this Triumvirate which constitutes the V.J.P. for practical purposes. The 
Triiunvirato appoint the Java managers of their respective fiims to be the 
representatives of tljo V.J.P. in Java, and they carry out the actual work of 
selling according to detailed, and not merely general, instructions from 
Holland. Tliey also manage the internal affairs of the association, e.g. the 
allotment of contracts and the eciuahzation of proceeds, and for this they can 
refer to a local ‘ Committee of Assistance * composed of the representatives 
of the sugar companies in Java. This Committee of Assistance is, therefort*, 
in a way a counterpart of the Committee of Management in Holland, but, 
unlike the latter, it has not even a theoretical claim to any voice in the 
determination of prices or selling policy.” This Triumvirate, as it happens, 
has always consisted of the heads of the same three firms, a circumstance duo 
to the degree of combination which has been reached under the leadership of 
big banking-trading concerns which have gradually absorbed or gained 
control of one mill after another, mainly in the execution of mortgages. This 
absorption first began in the crisis of 1883 and has been a marked feature of 
every period of serious depression ever since. In addition, the banks have 
made direct investments in sugar mills on their owm initiative, Some of the 
large merchant firms, too, have come to control a number of concerns that got 
into difficulties. The result is that in recent years seven concerns, with over 
100 mills between them, have come to control no less than 75 per cent, of the 
industry, and the remaining 25 per cent, is by no moans composed of single 
mill proprietors. The Triumvirate is composed of the three biggest, namely : 
The Nederlandsche Handel Maatschappij, controlling 25 mills, of wdiich it 
owns at least seven outright; the N. V. Handelsvereeniging Amsterdam, 
which also controls 25 mills, of which it owns at least 14 outright; and the 
N.V. Ned.-Indische Landbouw Maatschappij, which controls 23 mills, owning 
at least eight outright. “ These three concerns therefore control 73 out of the 
total of 178 mills in 1928, and since on the average their mills are larger than 
the average of the remainder, they may probably be said to control very 

1 ^oial Memm^um Ko. 31 : Studies in the Artifi^l Control of Baw Material Supplies. By 
W. F. Bowe. Ifo. 1. Sugar. (London School of Economics, Houghton Street, London, W.0.2.) 
Price 68. 
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nearly, if not quite, 50 per cent, of the output. Since approximately 10 per 
cent, of the total crop is produced by mills which are not members of the 
V.J.P., it is clear that the Triumvirate maintains itself unchallenged simply 
because it controls well over half the voting power of the Association, and as 
long as the throe agree to keep each other in office, nothing can disturb their 
tenure.” Still any member can withdraw at the end of a season, and if the 
membership substantially declined, nothing would avail the V.J.P. Of the 
non-associated concerns, the most important are certain Chinese merchant 
firms, while several English and Dutch merchant houses own between them 
some eight mills. These non-associated mills are in present circumstances 
unlikely to come under the control of the V.J.P., unless they come into the 
market and are bought by V.J.P. members. 

The JSak’8 Mechanism. —Mr. Rowe next goes into considerable detail to 
describe the sales mechanism of the V.J.P. The selling headquarters are in 
Holland, and the managers in Java work to orders as to the price at which 
they make their sales. Exjjorters and merchants make bids for the sugar to 
the V.J.P. office in Sourabaya, and these bids are usually neither acco])ted nor 
rejected till the following day, being referred to Holland for confirmation. 
Very rarely does the V.J.P. take the initiative and announce a definite 
price, and it is left to the bidder to ascertain wdiat j)rice the Trust, as the V.J.P. 
is often called, will entertain. Bids made on the same day at the same price 
are either all acce])ted or all rejected. But the Trust may and does alter its 
limit as it washes, hence buying usually comes in spurts. Bids may be 
refused for weeks, and then on orders from Holland the limit is lowered and 
bids at a certain price are accepted, whereupon buyers rush in to make pur¬ 
chases before the Trust raises its limit again. The result is that for weeks 
“ there may bo insignificant dealings of a few hundred tons, mostly to test 
the Trust’s limit, and then on one day business involving several bundled 
tliousand tons may be transacted, after w'hicli the market will again quickly 
lapse into its forme*' dormant conditions.” 

The price quotations are usually on the so-called “ first cost ” basis, that 
is, delivery in front of tlie buyer’s scales at a jiort warehouse, wdiich normally 
means that the sugar is shipped from the mill to the buyer's wareliouse at the 
port at which delivery is to bo given. It used to be almost imknown for un¬ 
sold sugar to be stored at the ports , but during the last two or tliree seasons 
sales have lagged behind the rate of production, and the mills for lack of 
storage space have had to send the sugar to the ports to be stored in the 
warehouses of the V.J.P., which means that the big exporting firms have had 
the extra expense of moving the sugar, when bought, to their own warehouses, 
or else pay warehouse charges while their owai warehouses stood empty. 
This has proved a real grievance ; and to remedy it many mills have been 
recently expanding their storage accommodation, but it takes several years 
before an asphalt or concrete floor ceases to “ sweat ” in the Java climate, 
and there has, incidentally, been a good deal of damaged sugar about recently. 

Orders are usually accepted by the V.J.P. for delivery within a period of 
two consecutive months. Payment must be made in full on delivery ; the 
V.J.P. also stipulate, in the case of a buyer whose credit is not well established, 
that security to their satisfaction shall be deposited within 14 days after the 
closing of the contract. The V.J.P thus makes no bad debts. In theory 
every mill has a proportionate share in every sale contract, but to equalize 
the distribution a monthly settlement is worked out according to the sugar 
content of each lot of sugar sold. Each month the V.J.P. calculates the aver- 
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age price obtained per unit of crystal content, and the value of the sugars sold 
by each mill, on this basis. Since the mills are paid direct by the buyers, 
the V.J.P. acts as a clearing house to receive from or pay to the mills difEer- 
ences between the actual sum paid and the basis value of the sugar. The 
production of high-grade sugars is stimulated by the granting of a bonus to 
miJls whose sugar shows a certain margin above the average crystal content. 

The First Ten Years,- Mr Rowjk next proceeds to give an account of 
the first ten years’ operations of the V.J.r. The difficulties which led to its 
establishment were not caused by any real excess of supplies, but simply by 
the shortage of shipping in the Far East. These difficulties caused a sharp 
contraction of acreage for the 1919 crop and affected the plantings for 1920, 
the year when top prices ruled and an average of F.54 per 100 kg. was obtained. 
But the V.J.P. policy of selling much of the crop in advance probably saved 
Java from the worst of the ensuing slump. Yet during the crops of 1918 
to 1926 the V.J P. cannot be said to have pursued any definite policy ; its 
practice was to sell as much as possible well forward, and to dispose of the 
remainder of the crop at whatever price concessions were necessary to prevent 
any real accumulation of stocks The V.J.P., then as now, was simply a 
centralized marketing agency, and that it was content to be so very largely 
accounts for its success. But admittedly it was operating under relatively 
favourable and easy conditioii.s until the last three or four years. In 1926 
unfavourable weather reduced the crop and rendered it easier to dispose of 
the output at a time when several of Java’s customary markets were not 
available. The V.J.P. handled that crop with admirable success, and in 1927 
a much larger crop was successfully dis])osed of at good prices. At this 
date C’olonel Tarafa came on the scene, but Java was not unnaturally 
indisposed to discuss control. The Eastern market was supposed to be in a 
healthy condition and what with their low cost of production and their central 
selling organization the Dutch were confident they could survive until the 
mortality amongst other ])roducers brought world production again into lino 
with consumption. Summarizing the activities of the V.J.P. down to 1927 
Mr. Rowe concludes that it had marketed wisely and well and made the most 
of the generally favourable conditions ; that it had been tested in really heavy 
weather he is inclined to doubt. 

The 1928 CVojo.—With 1928 came difficulties on the scene. In that year 
the crop increased considerably, thanks to two-thirds of the acreage being 
planted with the new POJ 2878 cane. Buyers did not fancy the prices and 
held off, and by May when the mills started to grind little more than one-third 
of the output had been sold in advance, so the mills had to start storing the 
sugar. At the beginning of the year the V.J.P. had seemed a price of F.16, 
and till July would not accept below' F. 16*25. Then it threw up the sponge 
and accepted F.13*50. During the interval the second-hand market, profiting 
from a shortage of supplies, dealt in jirices fluctuating between F.18 in April 
and F.14 at mid-June ; but the V.J.P. probably over-estimated the demand 
likely to arise and the size of the coming crop. The increase in demand soon 
faded away, and the V.J .P. did only right in coming down to F. 13*50. By the 
Autumn, world over-production w^as more self-evident, and the V.J.P. at the 
end of September had still a million tons unsold. Since to lower its price 
still further would have inflicted heavy losses on its regular buyers who had 
alieady satisfied their requirements, the V.J .P. had to resort to a differential 
price policy, and make offers at lower prices for destinations west of Suez 
which were freely accepted. Thereby it managed to dispose completely of its 
enormous crop of nearly 3 million tons at an average price of F.13’10. 
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The 1929 Crop ,—^The year 1929 brought more difficulties for the Trium¬ 
virate. A mild comer engineered by two big exporting firms, who bought 
up the balance of the 1928 crop and the bulk of the 1929 deliveries to the end 
of May, sent the second-hand market price well above that of the V.J.P., 
and the V.J.P. sales for future delivery ceased for the time being. When the 
grinding season arrived, the world price outlook was steadily downward and 
the V.J.P. had to reduce its prices to F.12 ; but even this failed to stimulate 
any general outburst of buying, for the buyers seemed to think the position 
of the mills was desperate enough to warrant the V.J.P. climbing down further. 
The latter elected to make no further move ; meantime the mills, encumbered 
with unsold sugar, got into financial difficulties and had to have recourse 
to the banks, to finance the new plantings. In spite of this, the V.J.P. held 
out longer than their customers and won. They kept to their minimum of 
F.12 and eventuall 3 ^ raised it to 12 J and then to 13, which means that the price 
they obtained more than covered the cost of loans and w’^areliousing charges. 
At this price the crop was steadily disposed of through the Autumn. Eventually 
at the end of the season the V.J.P. made the mistake of raising its price to 
F. 13.60 and thereby choked demand, so that 150,000 tons remained unsold 
when 1930 dawned. The last portion of this old crop sugar (some 40,000 tons) 
was finally disposed of at F.9 last May. 

The V,J,P'8 Problem .—Until the last two years the policy of the V.J.P. 
had been to sell forward and leave the dealers the risk of holding the stocks. 
If the mills made a reasonable profit, the V.J.P. did not grudge the expoiliers 
their success in making possibly largo profits, this being their reward for 
shouldering the risks of changing values. But if the V.J.P. could only soil at 
prices that little more than covered costs, the mills would naturally bo dis¬ 
satisfied if the exporters made large profits. Hence, as prices dropped, the 
V.J.P. was forced to exact the best possible terms and the exporters were left 
to complain that they were being accorded an entirely insufficient margin of 
profit. The result was a policy of hand-to-mouth buying which left the 
V.J.P. \rtth a large share of the risks of changing values, risks that they had 
hitherto been entirely free of. Thej’' may succeed in squeezing the exporters 
for a season or two, but the latter will not stand it for long, and if they retire 
from the scene, the V.J.P. will be involved in still further commitments. 

The V.J.P. has therefore, according to Mr. Kowe, two alternatives. 
The first is to pursue a liberal policy of “ live and let live ” with the exporters, 
as in the past. The other is to take on its own shoulders the functions both of 
risk-bearing and of distribution hitherto performed by the exporters. What-* 
ever the feelings of the great concerns which form the Triumvirate, the large 
majority of the other producers are probably most unwilling to shoulder the 
risks which this second alternative implies ; their present risks as agriculturists 
are sufficiently heavy. For the marketing of Java sugar is a most intricate 
operation, as the exporters deal in small quantities with a very large number 
of wholesalers scattered over the Far East; it is not the question, as in Cuba, 
of passing on the sugar in large consignments to a few refineries. Hence the 
exporters as a body can hardly be dispensed with. 

It may be asked why the V.J.P. could not continue the policy of more 
recent years of waiting to sell till the beginning of the harvest and thereby 
reducing the risk which the exporter haa to undertake. The producers and 
eaqporters would then share the risks and the payment between them. This 
however, means that the non-associated firms would always be in a position 
to skim the cream ofi the market by selling their output before the V.J.P. at 
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prices below the V.J.P.’s current limit but a little above the level to which that 
limit would eventually be reduced. The inevitable result would be the desire 
of every member of the Association to be free to operate outside the Trust, 
and the latter’s stability would be weakened in consequence. 

On the other hand, if the Trust endeavours to return to the older practice 
of forward selling, it will not keep its members easily satisfied at present prices. 
The average cost figure for all mills is probably about F. 10-50. If in 1930 
prices had been such as to give an average of F.10-11, there would probably 
have been serious dissatisfaction. But actually the price has fallen much 
below this level (to F.9 in August), so the members probably feel that without 
the V.J.P. disaster would be imminent. For w'hatever it has not done, the 
V.J.P. does at least prevent competitive selling by the mills in a buyer’s 
market. This, and its prevention of losses through bad debts, are its main 
merits. 

In concluding his study, Mr. Bo we expresses the view that the Dutch are 
right in refusing to face the difficulties of stock-holding and direct marketing. 
Conditions are so different with them to what they are with Cuba, that what 
will suit Cuba will not necessarily sxiit Java. And he doubts whether a 
Single Seller in Java even with adequate financial backing would be of any 
benefit. Java is still in possession of the lowest costs of production, and Mr. 
Rowe believes that the V.J.P.’s best policy is to refuse to carry over a sub¬ 
stantial amount of sugar into 1931 and by disposing of her remaining stocks at 
current prices to leave the way clear for a rise of prices to more reasonable 
levels. On the other hand, if tho V.J.P. carries over say one million tons 
into 1931, tho i)rospects of such a rise are diminished. But whatever the 
acuteness of the present crisis, the Dutch, says Mr. Rowe, may well conclude 
that the sugar industry of Java will survive to enjoy the prosperity which 
will in due course return, when a sufficient volume of capacity has been closed 
dovTi in other countries. 

'*‘,i,*A distinguished Dutch correspondent who haa read Mr. Rowe’s paper 
on the V.J.P. supplies us with some comments. The paper is an instructive 
one, and on the whole Mr. Rowe is right in his facts, but he seems to have 
obtained his information mainly if not exclusively from the buyer’s side. 
Tliis is suggested from tho fact that tho calculation of the proportion allotted 
to the different sellers as given by him is quite erroneous. Then, ho is mistaken 
in his impression that the three big companies, whom he calls the Triumvirate, 
habitually over-rule the others and cling to the cudgels of office. These £hree, 
who do the work without any remuneration and solely out of a feeling of duty, 
are appointed every year, anew, by the assembly of all the members. Moreover, 
they are not bigger than some of the other companies. The Cultuur Maat- 
schappij de Vorstenlanden and the Koloniale Bank own and control at least 
as many units as any of the three belonging to the Triumvirate. And, 
incidentally, the latter do not compel the others to store their sugar in the 
warehouses of the Triumvirate. 

Mr. Rowe presents the Triumvirate as a sort of autocratic tyrant to whom 
every one else has to defer, but this is not a just view. Every member is free 
to leave the V.J.P. at one year’s notice, and if the interests of the smaller 
firms were really sacrificed to the domination of the three big ones, the sense 
of liberty and justice which is a characteristic of the Dutch would probably 
soon end any agreement that W€is deemed one-sided. 
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Cuba’s Five-Year Plaa< 

By SSABL L. SYMBS. 


The impending government control of the sugar industry in Cuba men¬ 
tioned in our last article was placed in effect on November 16th. The Sugar 
Stabilization Law devised by American banking interests and a few Cuban 
mill owners was rushed through the Cuban House and the Senate; and it 
received the Presidential signature and was published in the Official Gazette 
within four hours after leaving the Senate. This Law provides for the segre¬ 
gation of 1,600,000 tons of the Cuban 1930 crop from the market, to be sold 
at the rate t)f 300,000 tons yearly during the next five years. An issue of 
$42,000,000.00 gold bonds, U.S. Cy,, is authorized to piuchase this amount of 
sugar and provide working capital for the marketing organization which is now 
set up to manipulate this sugar. 

The President of Cuba is given complete control of the sugar industry. 
He is authorized to name eleven directors to manage the “ Coq)oracion 
Exportadora Nacional de Azucar ” (C.E.N.A.) as the new sales unit is called. 
He will with the C.E.N.A. make a contract with some bank or banks of inter¬ 
national reputation to act as trustee for this bond issue ; the trustee is to super¬ 
vise the exjienditiire of the funds received from the sale of the bonds, an 
amount of $666,000,00 is to be deducted for use as capital of the C.E.N.A. 
The balance $41,334,000.00, assuming that par value is received, will bo used to 
])urc*hase the million and a half tons of sugar at the rate of $4.00 per bag f.o.b. 
shi[)ping ports. This is equivalent to $1,213 per 100 lbs.av.,f.o.b.,and deduct¬ 
ing usual shipj)ing expenses to port, etc., of 0.113, the return on the plantation 
works out at $1.10, or $24.64 per long ton av. This is undoubf^edly a higher 
price than was being received before the market reacted to this new plan ; 
however, since the price advanced to $1.40 f.o.b., many holders were anxious 
to liquidate at the higher price. About 800,000 tons was contributed volun¬ 
tarily and in order to secure the balance an emergency decree was issued in 
mid-October recpjiring all exports to obtain a permit. This enabled a study of 
all contracts to be made and it is hoped to set aside the remaining 700,000 tons 
from present stocks. The new^ Law stipulates that all exports during the next 
five years from November 15th must have an export licence and also all sales 
contracts must bear a clause permitting the substitution of C.E.N.A. sugars 
whenever desirable. This allows for the renewal of old stocks from new crop 
sugars. 

The President is to determine the interest rate of the bond issue; it is 
understood that this will bo at least per cent. ; he will issue the bonds in 
lots suitable for absoryition by the conditions in the bond market It is 
probable that holders of sugar will, when possible, take bonds for their sugar 
instead of accepting the discounted value that seems likely in the present bond 
market. The issue is supposed to be completed within twelve months. The 
President will also decide when bonds are to be called and the rate of payment. 
He is also authorized to decree crop restriction in accordance with any inter¬ 
national agreements that may be entered into. The producers in Cuba may 
also ask for restriction whenever 60 per cent, of the producers representing 
60 per cent, of the production agree on it voluntarily before November 1st. 
The size of the crop is to be fixed before February lat while the harvest is on. 
The C.E.N.A. directors may request that presidential decrees be issued to 
carry out any resolutions that they may decide on. 

A tax of eleven cents per bag of sugar produced is to be levied during 
each of the next five years ; this is to cover interest and otlier charges on the 
bonds. The tax is to be increased to 60 cents per bag for the five subsequent 
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years in order to provide for the amortization of the bonds. These taxes are 
subject to revision up or down as may become necessary. Limitation of 
number of bags produced will naturally lower the revenue from this source 
and necessitate corresponding changes. 

It is understood that charges for storage, depreciation, insurance, losses 
in weight and polarization and warehouse handling, amount to 0.02 cents 
per month or $5.4528 per long ton Sp. per year. The following accumulation 
of expenses may result from the holding of 1,600,000 tons of sugar for the five- 
year marketing plan. 


Amount of Sugar. 
Long Tons Sp. Wt. 

Crop Year. 

Expenses. 

1,600,000 ... 

. 1930-31 .. 

.. *!8,179,200.00 

1,200,000 ... 

. 1931-32 . . 

6,643,360.00 

900,000 ... 

. 1932-33 . . 

.. 4,907,520.00 

600,000 ... 

. 1933-34 .. 

.. 3,271,620.00 

300,000 . . . 

. 1934-35 .. 

1,635,840.00 

Total storage expenses . 

... *24,637,600.00 

Total Bond Interest 6J per cent. 

... 11,550,000.00 


Total charges . 

. .. *36,087,600.00 


The total expenses will then average $23.72 per ton av. as compared to 
the price of $24.64 received by the producer, to which may be added the port 
charges paid by the producer giving a total amount of $51.77 per long ton av. 
that must be recovered by the C.E.N.A. before its costs can bo surmounted or 
2.31 f.o.b. per lb., say 2.45 c. &f. Now York. If the producer is to break 
even, the price received would have to be at least three cents c. & f. N.Y., 
since the price of 1,10 is at least 0.65 under his costs. In the light of these data 
the assertion by some experts that this plan was developed to lift the great 
weight of mortgaged sugar from the Northern banks seems reasonable. They 
stood to suffer a tremendous loss at the low prices ruling before the plan was 
assured of Cuban legislative support. This risk has now been transferred to 
the producers with the assistance of the Cuban Government ; the certificates 
received by the holders for their sugars entitle them to participate in any profits 
earned by the C.E.N.A. in the marketing of the sugars. The 11 cent and later 
60 cent per bag taxes obligate him to share in the expenses, so that the pro¬ 
ducer will bo unable to call his soul his own during the life of the present law. 
How long it will actually last, no one knows. Previous organizations have had 
a short life, but the financial obligations incurred and the absolute control 
given to the President and the C.E.N.A. may assure its continuance. 

The law authorizes the President to limit exports to the United States 
or to any other market during the next five years. It is understood that 
the portion allotted to the U.S. in 1931 will be 2,800,000 long tons, Sp. 
It is possible that the International Conference to be held within the next few 
weeks will restrict the exports from Cuba to other countries to 700,000 tons 
or less. This would indicate a crop to be made in 1931 of 3,500,000 tons 
as compared to 4,671,000 in 1930. The crop has been sot to start January 
16th, 1931. At least ten dollars circulates in the coimtry for each ton of 
sugar made, in the form of wages, etc. It is difficult to imagine the results 
of a further decrease of ten million dollars in the 1930 labourers’ income. 

Messrs. Vibiato Gutiebbbz, Tabafa, Gomez Mena, Lopez Ona and 
CHADBOxJBisrB, have been delegated to meet the European and Java sugar 
producers about the first of December. Restriction of the Java 1931 crop 
seems impossible, but some segregation plan may be worked out to remove a 
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certain quantity from the world market for a period of years similar to the 
Cuban plan. The Conference will probably decide on an allotment of exports 
to each producing country and allow the size of the crops made to harmonize 
with this figure. 

Apparently consumption has faded from the picture and it is doubtful 
whether efforts will be made to increase the use of sugar. It is probable that 
many European industries are using saccharin in their products instead of 
sugar. If the International Conference would call on each Government to 
limit the use of this drug to medicinal purposes it is probable that a large 
increase in the use of sugar could be thus obtained. There are doubtless 
many other hindrances to advancing sugar consumption that could be cleared 
up if given proper attention. 

A new law has been passed by Congress imposing a tax of $1.00 per 100 
arrobas of cane (2500 lbs. Sp. wt.) on any increase in administration cane 
in 1931 over 1930. This is aimed to prevent mill owners taking over colono 
cane due to financial stress. It has not been signed by the President. 


Economic Conditions in the Japanese Sugar 

Industry.^ 

(Department of Overseas Trade Report.) 


Japan. 

Sugar Refining and Confectionery »—Exported products of the sugar 
refining and confectionery industry in 1929 were valued at Yen 31»8^2,362, 
a decrease of Yen 8,601,767 as compared with 1928. In 1926 and 1927 exports 
were valued at Yen 36,666,000 and Yen 31,252,000. The markets supplied 
are China and Manchuria and Asiatic Russia, where conditions are unstable. 

The somces of supply of the raw sugar for the Japanese industry are 
Formosa, the Dutch East Indies, Cuba and the Philippine Islands, and the 
following figures will show (1) how Japan has increased the production within 
her own territory and (2) reduced imports from abroad :— 

(1) Formosan raw sugar shipped to Japan. (2) Raw sugar imported. 


1926 ... 

Piculs. 

7,487,916 

1926 .... 

Piculs. 

7,668,820 

1927 ... 

6,928,384 

1927 .... 

7,022,826 

1928 ... 

... 9,768,000 

1928 .... 

6,360,938 

1929 ... 

... 12,386,000 

1929 ..., 

... 3,796,281 


The Formosan sugar crop is now large enough to supply all the sugar 
needed for home consumption in Japan, though not yet large enough to allow 
also for Japan’s exports of refined sugar. Production in Formosa, however, 
is at present developing faster than consumption in Japan, and it must 
presently be decided whether Formosan raw sugar can economically replace 
imported raw sugar for use in the refineries producing for export. At present 
the cost of production of raw sugar in Formosa is some 30 per cent, higher 
than in Java ; but methods of reducing costs in Formosa are being considered. 

Fobmosa. 

Sugar .—Sugar very easily maintained its place at the head of the exports 
list for 1929. Virtually the entire output is taken by Japan, and shipments 

1 Abrtractod from “ Economic Conditions in Japan to 30th June, 1080,** as prepared by H.M. 
Bmbasay, Tokyo, for the Department of Overseas Trade. H.M. Stationery Of&ce, London. 2s. od. net. 
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to that cotintry diiring the year amounted to 12,385,000 piculs valued at 
Yen 142,601,000, an increase of some 2,700,000 piculs over the record figures 
of the preceding year. 

• The area planted with cane and the production of sugar during the past 
three seasons are shown in the following table :— 


Season. 

Area. 

Acres. 

Production. 

Tons. 

1926-27 . 

. 296,246 .... 

.... 396,900 

1927-28 . 

. 238,269 .... 

.... 562,144 

1928-29 . 

. 268,700 .... 

.... 764,906 

1929-30 (estimated)... 

. 236,865 .... 

.... 787,660 


The above figures bear eloquent testimony to the steady increase in 
production. This increase, despite the diminution in planted area which has 
taken place concurrently in recent years, demonstrates the success which has 
attended the introduction of more eulvanced methods and more modem 
machines, as well as of the wider use of superior varieties of cane. 

In view of the over-production in other parts of the world and the fact 
that Japan has now attained her objective of virtual self-sufficiency in the 
])roduction of sugar, it is hardly likely that recent rates of expansion will be 
maintained in the 1930-31 season. Unless Formosan sugar can be grown to 
compete with the Java product in foreign markets—and the discrepancy in 
j)rice is still very considerable—the limit of useful output has probably been 
leached for the present. As a first step in lowering the cost of production, 
it has been proposed by the sugar companies to reduce the price paid to growers 
by one yen per 1000 kin for the coming season. Owing to the abnormally 
low cost of fertilizers at the present time, and the greatly improved yields 
obtained from the cane now being grown, it is claimed that no hardship to 
farmers will result and that the acreage under cane is unlikely to suffer much 
reduction in consequence. It may be noted, however, that weather conditions 
have been unusually favourable during the last five years, and that recent 
comparative immunity from destmctive typhoons cannot be expected to 
continue indefinitely. 

If sugar companies are to continue to thrive with sugar around present 
prices, attention must be paid to the development of by-products. Thus we 
find the production of molasses keeping pace with that of sugar. By far the 
greater proportion is at present used in the manufacture of industrial alcohol, 
but out of a total production of 330 million kin, some 70 million kin, valued at 
Yen 706,000 were exported during 1929, of which 66 per cent, were shipjDed 
to Japan and Corea. This represented a rise of 92 per cent, in quantity and 
77 per cent in value over the export figures of 1928. In view of the provision 
of improved facilities for transport and storage on land, and for shipment by 
sea, the export of this by-product of sugar may be expected to show expansion 
during the next few years. 

Alcohol ,—Estimated production for the 1929 season (1/3/29 to 28/2/30) 
was considerably above the figures actually realized, the export to China being 
adversely affected by the rise of the yen and the fall in silver, while a tendency 
developed to ship molasses abroad in preference to utilizing it for manu¬ 
facture of alcohol in Formosa. The output actually realized amounted to 
32,599,600 litres—an increase of 1,664,500 litres over the figures for the 
previous season. Alcohol is manufactured almost exclusively for export, 
some 60 per cent, of the output generally finding its way to China, and 
40 per cent, to Japan. 


615 



Dilution in Relation to Comparative Parities. 

B7 mokl dbskbb- 

In Facta About Sugar for June, 1930, an article “ Dilution in relation to 
comparative Purities,” due to Mr. Haywabd G. Hill, is to be found. In 
this article exception is taken to a procedure adopted by the Hawaiian Sugar 
Technologists* Association and particularly to a statement to be foimd in 
their official methods : To be strictly comparable, gravity solids determina- 
tion should be made in solutions of the same non-sugar concentration,^'' Of this 
he remarks : “ The italicized sentence is correct only for products in which 
the ratio of total sugars to total non-sugars is the same, but does not hold 
when this ratio has been changed.” 

The present writer was responsible for the adoption of the procedure to 
which objection is made anti consequently feels justified in appearing as 
counsel for its defence. The object of determining in equal concentration of 
non-sugar the degree Brix or gi-avity solids of inter-correlated juices, syrups 
and molasses is to obtain a moans whereby gravity solids may be substituted 
for absolute solids or dry substance in the determination of purities used in 
the sjm control equation and also in the construction of gravity solids balance 
sheets. The reasoning, upon which this procedure stands, follows :— 

In a process in which sugar is removed from an impure material the 
relation between sugar recovered and the purities of the materials is given 
by the expression :— 

Sugar recovered — ; 

Q (« — m) 

where s, j and m are the purities of the sugar recovered, the original impure 
material and the residue or molasses ; when the value of a is 1 or when pure 
sugar is produced, this expression reduces to :— 

j - m. 

When the purities are referred to dry substance or are absolute purities, no 
difficulty in the use of the expression obtains. Owing, however, to the non¬ 
sugars possessing a solution density factor very different from that of sugar, 
values of the solids as deduced from the degree Brix, or what the writer has 
called the “ Gravity Solids,” cannot be used independent of the concentration 
at which tlie determination is made. 

Now let there be w dry matter in a juice whence k sugar is removed, 
leaving w — k residue dry matter. 

The expression given above may then be written in the form :— 

8 8 — k 

^ w w — k 

Sugar recovered = — *-r— 

« / ^ 

w\ w — kJ 

, . , , kiw —«) k 

which reduces to --« -. 

8 (w — s) 8 

If however, degree Brix or gravity solids be used, in the term referring 
to juice (w 4- a) will appear in place of w, and in terms referring to residue or 
molasses w - 1 - a^ will appear in place of w. If the determination be made in 
equal concentration of non-sugar it is evident that a = and accordingly 
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8 

w + a 

8 

w 


w + a — k 


which similarly reduces to 


\ w -j- a — k/ 
'w -{■ a 


( w a — g \ 

w + a — 8/ 


In case the reasoning above is not clear a numerical example is given. 
Let there be a juice containing 10 per cent, sugar and 1 per cent, non¬ 
sugar and let the 1 per cent, non-sugar give a reading of 2° Brix. Then the 
absolute purity of the material is = 0*90909 and the gravity purity is 
=: 0*83333. 

Let sugar be removed until the residue is of 0*4 absolute purity. 

The gravity solids in the residue will then be ;— 


Due to non-sugar 
Due to sugar .. 


0*4 

~- 0-4 


2-00000 

0*66667 


Total .2*66667 


The gravity purity of the residue will be 


0-66667 

2*66667 


0*25000. 


Using absolute purities the sugar recovered appears as :■ 

^ , 0*90909 — 0*40000 

Sugar recovered 


and using gravity purities : 


0*90909(1 — 0*40000) 


= 0*93333 


Sugar recovered — 


0-83333 — 0* 2 5000 
0*83333 (1 — 0*25000) 


0*93333. 


The above reasoning also will serve to demonstrate that an accurate Brix 
■or gravity solids balance can also be made when non-sugaxs are determined in 
equal concentration. 

The identity of the values obtained from the use of absolute and gravity 
purities shows what is meant by the use of the word “ comparable ” in the 
official Direction of the Association of Hawaiian Sugar Teclmologists. There 
may, however, be some confusion in the meaning to be applied to the word 
“ comparable.” Mr. Hnx points out “ at lower concentration the error 
caused by the non-sugars is greater than at higher concentration " and in 
one sense his remarks regarding the ratio of sugars to non-sugars are justi¬ 
fiable. This sense is, however, remote from that in which it is used in the 
procedure to which he has taken exception. 


AncOHOL Motor Fuel. —In Brazil the Government is being urged by experts 
to assist in the production of alcohol motor fuel containing petrol on the same lines 
as is done in France with her national carburant where all i>etrol must be sold in 
admixture with alcohol. But it is necessary that absolute alcohol be used in order 
to obtain proper admixture, otherwise one must add other, benzol, or the like, which 
adds to the cost of the fuel. However, absolute alcohol is now being manufactured 
at no greater cost than for 95/96 per cent, spirit.! Surplus cane would be used in 

Brazil as the raw material for this production. ____ 

1980 , 77 . 


617 


✓ * 


44 




The Jamaica Sugar Industry. 

Department of As:riculture Report for the Year 1939. 


According to the Annual Report of the Jamaica Department of Agri¬ 
culture, 1929 was on the whole a good year for Jamaica, but this result was 
admittedly mainly due to the expansion of the banana trade. Sugar, however, 
did better than might have been expected with an export record of 37,380 
tons, valued at nearly half a million pounds. Most estates covered expenses 
or made a small profit due to improved cane yields. Towards the end of the 
year the sugar ci'isis came to a head and the Legislature had to take prompt 
measures to secure temporary relief by arranging for a bounty of £2 per ton 
for all sugars exported, and for an ec}uitable allocation of the profits arising 
from the small but protected local market for grocery sugars. This financial 
crisis came at a particularly unfortunate time because the planters liad been 
making marked strides in the cultivation of improved canes, in deep tillage, 
irrigation, the use of lime and fertilizers, whereby greatly improved canes were 
being obtained. As for rum, its production is being kept as low as possible 
by the estates owing to difficulties of sale. The high-flavoured rums were in 
good demand and some satisfactory prices were obtaineil. Ordinary rums 
were slow of sale and the prices low. 

Owing to the low prices obtained for sugar during the past three or four 
years, planters are turning their attention where possible to banana cultivation 
and the area under bananas is steadily increasing year after year. This is 
jiarticiilarly noticeable in the Vere district which is one of the best sugar 
cane growing areas in the island. Hero irrigation arrangements are being 
made to 8ui)ply over 3000 acres of the fruit. Owing to such a large acreage 
reverting from canes to bananas the total output of sugar will be materially 
reduced. In St. Thomas where a large and up-to-date sugar factory, worked 
by electricity, was erected alxjut four years ago, it has been found more 
profitable to grow bananas than sugar cane at the present price of sugar, and 
the proprietors are also turning their attention to growing bananas on a small 
scale with the hope that better prices will be obtained for sugar in the future, 
when these lands will be put back into sugar cane. In Trelawny whore the 
soil is not suitable for growing bananas, nor is the rainfall sufficient, the estates 
can only carry on through the good prices which they receive for their special 
rum. 

Mosaic.—^Mosaic is being steadily fought year after year, by systematic 
rogueing and planting of highly resistant varieties, but apparently in some 
years the climatic conditions favour the sudden outbreak of this disease when 
it is thought that the disease is under control. This is most noticeable in 
districts where there is a good rainfall, and planters aro afraid to plant 
extensively any good variety which is susceptible to the disease, although it 
would double their tonnage per acre, owing to the cost of continual rogueing 
and replanting and never having their fields well established. 

In Westmoreland, the planters endeavour to do all their planting during 
the fall of the year, as they have discovered that canes planted at this time of 
the year do not develop the disease to any extent, while those planted during 
the Spring develop anything between 20 per cent, and 30 per cent, disease. 
This was very noticeable on one estate, where two fields of BH 10 (12) were 
planted side by side, one in October, and the other in April. In the field 
planted in October, it was hard to find a diseased cane, while the other had an 
infection of about 40 per cent. Tiie ratoons growing from canes which are 
reaped during the Spring are always heavily infected, although the post crop 
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on the field had little or no infection, and every succeeding ratoon crop is 
more heavily Infected. This would suggest that the carrier of mosaic virus 
is either dormant during the fall of tho year, or that it is passing through some 
stage in its metamor|)hosis which hinders its being an active in vector. 

POJ 2726, which is highly resistant to mosaic, has been a most valuable 
asset in this respect, in that where heavy infection j)revails, it has been possible 
to replant tho fields or areas with this variety, and so reduce the area of 
actually infected cane on the estate. This cane is now being used in infected 
areas in preference to the Uba as it is much easier to handle and costs less to 
cut. POJ 2727 is also a very promising variety, but unfortunately its 
resistance to mosaic is not so pronounced as that of POJ 2725. Still it was 
remarkable during the earlj?^ j:)art of 1929 when the drought was very severe 
to see how this variety persisted in going ahead while other varieties were at a 
standstill and some dying out for want of water. 

Again this year there lias been a marked increase in root disease, particu¬ 
larly in tlie variety BH 10( 12) and in most eases this was due to lack of proper 
drainage and unsuitable soil conditions. 8o far Pokkah-Bong has not been 
evident in Jamaica although it is present in the neighbouring island of Cuba. 
Gununosis also has not yet been recorded ; and it is hoped that both these 
troubles will be prevented from invading Jamaica by the rigorous enforcement 
of tho plant import regulations. 

Canes .—The BH 10(12) and Ba 11569, continue to give good results, 
and some ])laces have avorageil over 45 tons per acre for jilant canes. In Vere 
the Ba 11569 in several instances has exceeded 60 tons per acre. This is a 
remarkable increase over the White Transparent, which seldom gave 30 tons 
per acre as its highest tonnage, and it is regrettable to see from statistics 
gathered during the year, that out of a total of approximately .27,000 acres 
under canes, the White Transparent claims 7.339 acres, or approximately 
one-quaiter of the area under canes, while the BH 10(12) cover 7633 acres and 
Uba 6644. Both the Ba 11569 and BH 10(12) are being gradually extended 
where conditions are suitable and the POJ 2725 is gi-adually taking tho place 
of the Uba. 8C 12/4 is very promising, and it is being rapidly extended ; 

some ]>laces expect to reap over 60 tons per acre from this cane during 1930, 
while others have already obtained 55 tons per acre. 

Tho EK 28 is a very promising cane in the Vere district. This cane has 
averaged 78 tons jior acre from a fiekl reeentl 3 ^ reaped. From observation it is 
apparent that in tlie Vere district it is not ver^^ susceptible to mosaic disease, 
wliile in other districts it is badly affected. 

It is very noticeable that- on those estates where mechanical cultivation is 
in practice, a much better tonnage per acre is obtained than on estates where 
such cultivation is not used, tho practice of mechanical cultivation not being 
possible in some places owing to the conformation of the land. 


Cakbon in Diosek s.f. —At a meeting of the Vereiii der slowakischen 
Zuckorindustrie held at Pressburg recently. Dr. Wohry^ok delivered a le{‘ture on 
“ The Decolorizing Carbon Process in the Diosek Sugar Factory.” For the first 
time, particulars were given of the routine work of a refinery which had closed its 
boncehar house and entirely replaced the char by activated carbon. Dr. Wohryzek 
clearly presented the new method of working and its advantages, illustrated by 
drawings, diagrams and fiarures. The discussion following the lecture spoke well for 
the interest this lecture had aroused. Mention was made of an Austrian refinery 
which had likewise replaced its bonechar by the Norit process with the best results. 
It would seem therefore that one may now look forward to the future development 
of the carbon refining industry. 
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The DBArNAGB Pboblem in the Impebvious Clay Soils of Cuba. 

R. Meneadez Ramos. Proceediri^a of the Annwil Conference of the . 

Aaociacion de Tecnicoa Azucareroa de Cuba. December, 1929. 

In this long paper the author, assisted by a great number of photographs, 
describes what he calls the semi-grand bank system of surface drainage 
which he has found to be effective and economical in heavy clay soils on the 
plantations of eastern Cuba. In his historical introduction he points out that 
in most sugar cane countries the importance of draining the fields has long 
been recognized ; and the grand bank system of Porto Rico where drains are 
dug in the alternate middles, and the Louisiana system where the furrows 
alternate with the cane rows have been practised for very many years. But in 
Cuba very little attention has been paid to this class of work, a possible reason 
being, as Eable has suggested, that the i>lanters learnt their cultivation prac¬ 
tice on the peculiar red clay of the Matanzas province, which is characterized 
by very perfect natural drainage. But the principle is not new in Cuba, for 
seventy years ago, Reynoso, while mainly relying on deep ploughing, sub- 
soiling and even tile draining and the use of fertilizers for drainage, also 
recognized the possibilities of surface drains in low lands. He suggested the 
formation of a series of long strips or “ lands,” separated at intervals of 20 
to 40 metres by parallel trenches to collect the water from hoa\" 5 ’’ rains, with 
cross ditches as needed to carry oft the water from them. In recent years 
the great expansion of the industry in the east of Cuba has brought the 
planters up against heavy clays which, while rich in plant food, are impossible 
to improve by deep ploughing or breaking the subsoil, and which obviously 
need some form of surface drainage. These soils in great part belong to the 
Bayamo series, low black lands of hogwallow typo.^ 

The author’s first experience with Cuban soils of this type occmred in 
1924. He noted repeatedly that the canes growing on the low flat lands were 
everywhere in difficulties, while those on the slightly higher neighbouring fields 
or parts of fields were quite healthy, although analysis proved that they were 
not supplied with any greater amoimts of plant food. When, then, ho 
had to lay down a three acre nursery on low, flat land, he decided to prepare it 
on the grand bank system of Porto Rico. But he quickly found that the cost 
of digging the deep trenches by hand labour, as is done in that island, was 
prohibitive when done with the highly paid labour of Cuba. He therefore 
made use of bull ploughs and tractors drawing Martin ditchers, and prepared 
banks carrying four, instead of two rows of cane as is the rule in Porto Rico. 
And this proved perfectly successful. After testing the new system on 
several estates under his charge, he recommends its general adojition for the 
heavy low-lying lands of Cuba; for he considers that very few of them need 
the closer ditching usual on the low poyal lands in Porto Rico ; and he termed 
this variation of the method the semi-grand bank system. No fear need be 
entertained as to the cost of this drainage; for ” everywhere, working with 
implements has brought down the cost of ditching to between one fifth and 
one-tenth of the old pick and shovel method.” 

The author then proceeds to describe his method in considerable detail, 
in a series of numbemd paragraphs, emphasizing the various points to be 
remembered in applying it, of which the following have been extracted. The 
drains and planting furrows are to be laid out parallel to one another and in the 
direction of any slight fall in the land, that is, in exactly the opposite manner 
to contour i3lanting where they are arranged across the fall. Whether using 
bulls or tractors, the drains should be marked out beforehand by lines of 

wliSV., 1980, 626. 
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stakes, 23 to 24 ft. or more ap£U*t, according to the number of furrows and the 
closeness of the rows to be planted on each bank, and also dependent on the 
natural soil moisture and depth of water table. The system is very elastic, 
but few lands in Cuba require less than four rows per bank. Begin ploughing 
along the centre of the bank, constantly throwing the soil towards this centre 
line, so that the dead furrow at the side of the bank will coincide with that 
of the next bank. Open the drains with a 20-A Martin ditcher, or double 
mouldboard plough or lister, moving up and down till tho proper depth is 
reached. If the run off is affected by irregularities, these must be corrected 
by hand labour 

Put in four, six or more furrows to each bank according to j^lan, being 
careful not to make them too deep; a depth of 5-6 in. is usually all that is 
needed and can be well and cheaply mado by 7-8 in. ploughs. No cross plough¬ 
ing should be done but, if needed, second ploughings and harrowings should 
travel in the same direction as the first ploughing. When steam ploughs or 
Stoky’s gyrotiller are used, ploughing will have to be done on the flat, and 
the trenching will follow with certain variations in treatment; and the same 
alterations will be necessary where cross plougliing is needed because of 
Pararut glass. 

The seed should be cut short, usually with three buds, leaving the odd 
parts of the internode attached : it should be placed by pick in the bottom of 
the furrow at an angle of 45° or, in very wet land, erect. Tho reason for this is 
that both wet and dry periods are commonly met with in this part of the island 
and these should be guarded against : during the former the upi>er bud will 
have free air and not be water-logged, and in the latter the lower bud will be in 
contact with moister soil. Quarter drains and cross ditches will be required 
if the banks are too long or if there are sags in the field level, but they should 
be reduced as much as possible, because of interfering with the cultivation 
along the rows. Additional ditches should bo placed at the upper end of the 
field to guard against run off from the neighbouring fields, and the lower ends 
of the ditches and furrows should be kept well opened so that no stagnant 
water lies at any time. 

Merely covering the sets with hoes or jjloughs is a poor and hazardous 
practice for, in the case of any sort of drought immediately after planting, the 
germination will always be very poor and in many oases a total loss. Pick 
planting of the cuttings at an angle of 45° or so, with the furrows left open for 
gradual filling during the subsequent cultivation, is a much safer proceeding, 
especially in early spring or late fall plantings. When it comes to the culti- 
vatioii of these semi-grand bank fields as ratoon cane, the advantage of such a 
system of drainage will be self evident. The trash can be lined in alternate 
rows and the clean middles given adequate cultivation, always ruiuiing in 
one direction and with a minimiun of interfering cross-ditches. Inter-bank 
drains and most other ditches can be cleaned well before the spring rains 
start, and the field be thus kept properly drained for successive seasons 
This can bo done easily and cheaply by removing the trcush by hand, €ind 
passing through the old ditch a Martin grader or large double mould-boar i 
plough, preferably the former. Once the cane is up, flat cultivation can be 
given on top of the banks with pony ploughs and cultivators as usual. 

Details of the cost of drainage by semi-grand banking are given, as rarely 
exceeding $150 per caballeria (33-3 acres), the general average for the past 
season in Oriente province having been nearer $100 ; and in one case 8 cabal- 
lerias were very satisfactorily ditched at $86, including cleaning the main 
outlet ditches, and blading the alley ways or gttardarrayaa. The V-shaped 
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ditches made by the Martin ditcher do not seriously interfere with the work 
of mules and tractors, and do not fill so easily with earth in rainy weather 
as the hand-made straight-sided ditches of grand bank. If tractors are used, 
ample space (12-15 ft.) should bo left at the ends of the rows for turning them 
round. Cases are given of the increase in yields by the methods described 
in this paper ; in two instances the tonnage was 100 })er cent, greater ; and in 
others, where fields had failed disastrously through waterlogging, they 
y ielded ciuite handsomely after installing the system. 

So far as the author knows, there is no othei* alternative for handling these 
heavy black lands. Tile drainage is out of the question, and mole draining 
and knifing would be of little use, because of the extreme plasticity of the 
sub-soil; the hilling of Louisiana is not adaptable for long ratooning, and 
would suffer too much from the winter droughts in the tropics. Liming the 
soil, while improving the top soil, camiot be ex}>ected to increase i>erco]ation 
in the sub-soil to prevent water-logging; and “ the futility of fertilizer 
applications in these heavy black lands of Cuba is well known to all of us.” 
“In these soils, lowering the water table and siqqdying at the same time tiuick 
outlets for any excess of superficial moisture, is the only road to fair crops and 
reasonably long life of the ratoons.” Diagrams are added of sections to s(^ale 
of a nine-foot grand bank with two rows of cane with square drains 12 ins. 
deep, and of a 24 ft. semi-grand bank with four rows of cane and V-sha^^d 
drains reaching 15 ins. at the deepest part. 


The Behaviour of the New POJ Canes in Relation to Sugar Cane 
Mosaic in Cuba. C. F. Stahl and J. A. Paris. Tropical Plant 
Research Foundation, Bulletin 19, 1929. 

The authors consider that the new POJ numbers 2714, 2725, 2727 and 
2878 are of special interest because of their resistance to mosaic in places 
where this disease spreads rapidly, as substitutes for good but susceptible 
varieties, and this especially so because in such places roguing is difficult and 
not economical. The studios on POJ 2883 and 2878 are less complete than 
the others because of their later introduction. A chart is printed showing the 
derivation of these canes.* 

In order to secure definite information as to the relative susceptibility of 
these and the standard and other canes, they were })lanted in double rows 
alternating with Cristalina infected with mosaic (POJ 2878 is not in the list), 
with a row of healthy Cristalina as control. Counts were taken of the 
infected stalks at 5, 6 and 7 months and the results are given in a Table. At 5 
months all excepting POJ 2727, 2725, and 2714 were infected to 60-90 per cent-, 
while the figures for these throe varieties were 16-3, 12-9, 11*6 respectively. 
Infection showed a general increase at 6 and 7 months, except in POJ 2714, 
its figures for the three periods being 11*6, 16-3, and 7’0 ; this irregularity was 
traced to the recovery of four plants in the POJ 2714 rows. And similar 
recoveries had been noted in 1925 ; the individual mosaic stalks died, but when 
the plants were cut back and ratooned, the newly-grown plants were normal. 
POJ 2725 planted at the same time showed well marked mosaic symptoms, 
but the diseased stalks grew equally well with Yhe healthy ones, and no 
symptoms were observed in the Ist, 2nd or 3rd ratoons. 

A further experiment consisted in inoculating seedlings 3-6 in. high with 
60 Aphis previously fed for two days on mosaic plants, imder controlled 

cage conditions. The percentages of successful inoculations were : POJ 2883, 
100; 2725, 26-6; 2714, 8-69 ; 2727, 8-33; and 2878, 0 0; while POJ 36, 
Badila, BH 10(12) and Cristalina varied from 68*4 to 84*6. Lifected plants of 

2 See 1927, page 66. 
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POJ 2714, 2725 and 2727 were transplanted and kept under observation. The 
leaf mottling was “ quite distinctive when compared with Cristalina.” One 
case of POJ 2714 was noted with symptoms in the leaves ; the symptoms 
disappeared, and the ratoon stalks appeared to be normal. Conspicuous 
cankers have never been seen in these three varieties. Dwarfing and shrinking 
were ©specially noted in POJ 2714, the stalks being so severely injured that they 
died in a comparatively sliort time ; while the stalks of mosaic plants in 
POJ 2725 and 2727 appeared to be quite healthy. 

Further observations on stools and ratoons tend to show that the be¬ 
haviour of mosaic is less virulent in these three varieties than is usual : the 
disease is often confined to certain stalks or even buds on them, and when 
they die the disease tends to disapi)ear from the stool and healthy ratoons 
are produced. This behaviour suggested that the virus might have under¬ 
gone, a modification while passing through the POJ plants ; but re-inoculation 
on to Oistalina from which the virus was obtained, by Aphis niaidis again, 
failed to support this suggestion. 

The Control of Diatraea saccharalis in Barbados by Mass Liberation of 
Trichograwma minutum. R. W. E. Tucker. Tropical Agri¬ 
culture^ November, 1929, 224 and 1930, 292. 

In reviewing a recent pa])er on the Natural Enemies of the Moth borer in 
Cuba, attention was drawn to the remarks of the author on the inefficiency of 
the control effected by Trichogramina minutum^ its egg borer parasite.^ In 
egg masses collected during two five-month jieriods in 1928 and 1929, on the 
cane fields of 16 centrals, tlie average of egg masses invaded was only 31’7 per 
cent., and in one of fhe egg masses only a single egg was jjarasitized. And 
the general conclusion arrived at was that the work of Trichogramma minutum 
had been over-estimated. Tlmt this is undoubtedly true, in nature, is evident 
from recent stiuUes in Barbados, which, however, indicate clearly the latent 
power of this parasite, when properly studied and suitably encouraged. 

Tucker observes that in Barbados there appears t o be normally a state of 
equilibrium between the moth borer and this parasite, and by the end of the 
season the latter exerts at least a 90 per cent, control on the post. Thus, at 
one time of the year, botli host and parasite are reduced to a minimum as to 
numbers. After this ])eriod, however, everything is in favour of the borer’s 
increase ; and considerable damage is done by it before the parasite is able to 
obtain the necessary food for lapid multiplication, that is, food provided by the 
eggs laid by the mature insects, after the immature stages, or grubs, have 
wrought their havoc on the canes. The object aimed at in the work is, therefore, 
to maintain a continued concentration of the parasite at all times of the year, 
and especially at the commencement of the season, so as to establish an early 
supremacy for it. The period of growth from egg to flying insect is, in 
Trichogramma from 8 to 9 days, while it is 30 to 31 days in the borer ; and 
this may also re-act adversely on the parasite, because of a lack of food between 
the first and second broods of the mothboror. Given plenty of food the 
parasite increases much more rapidly than the borer ; and hence presumably 
its supremacy at the end of the season. 18uch being the case it is not sur¬ 
prising that, in nature, the parasite may have little effect in control ; and this 
is especially the case where the young fields of cane are planted, as they 
invariably are in Barbados, close to badly infested old canes. 

These various difficulties have been overcome in Barbados by adopting 
tlie method employed first by Flanders in California (and subsequently 
introduced i nto Louisiana) of raising masses of Trichogramma in the la boratory 
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on the eggs of the grain moth, Sitotroga cerealeUa which it also parasitizes, 
and introducing them into the cane fields at any desired time of the year. 
These moths (obtained from Louisiana) are reared in specially constructed 
breeding boxes, and then parasitized by a complicated technique smted to the 
climatic conditions in Barbados. The eggs of the grain moth are collected 
by an ingenious device, cleaned and dusted on to sheets moistened with gum 
arabic; and the sheets when dry are exposed to Trichogramma, By this 
means a uniformly 8-fold reproduction of the parasite has been effected. 
The sheets of parasitized eggs are standardized as to the number of eggs they 
contain, and then cut into slips for ready use, and then placed in containers, 
each holding 12,000 eggs. The containers are distributed to the planters 
with full instructions as to their use, it being understood that the parasites will 
hatch out 24 hours after they have reached the planters. It is estimated that 
each container with its 12,000 eggs will serve for 16-16 acres of cane; and a 
diagram is sent with each distribution illustrating the particular method to be 
adopted, i.e., placing one slip on each clump, arranged in the field on a chess¬ 
board pattern. All distribution bears in mind the direction of the i3revailing 
wind, and the passage of the surplus if any to neighbouring fields or estates. 

The total number of parasites liberated during 1929 was about 23 million, 
and the largest number in any one month over 6 million In 1930 it is hoped 
that 50-60 million will be distributed, with over 10 million in each month 
during which distribution takes place. The aim hold in view is to secure a 
fairly uniform and continuous distribution to cover the entire island once 
every three weeks, that is during the 5 or 6 months when distribution is con¬ 
sidered necessary. 

The results derived from the limited distribution of Trichogramma in 
1929 are assessed as follows : (1) A Table shows the estimated complete loss 
of canes through borer in the fields of four factories during the 1929 and 
] 930 seasons; also the total numbers of canes badly bored and untouched ; 
and the average weights of canes being cruslied at four mills—2600 canes 
being weighed in 1929 and 5000 in 1930. Loss in field, 31 per cent, in 1929 
and 20-86 per cent, in 1930 : badly bored canes, 65 per cent, and 10 per cent.: 
untouched canes 9-6 per cent, and 27-6 per cent. ; weights of individual canes, 
4-06 lbs. and 4-77 lbs. As to the latter it is pointed out that other factors may 
have assisted, e.g., a partial control of root borer, Diaprepes ahbreviatus, 
(2) Randomized counts of borer egg masses on the leaves, and their propor¬ 
tional attack by Trichogramma, The collections were made in certain sections 
of fields at fortnightly intervals by the author during 1928 and 1929, each 
visit lasting one hour. Nearly 60,000 eggs were examined in 1929, and the 
collection was less standardized in 1928 ; but the results of their examination 
showed an increase of parasitism of 11*1 per cent, in 1929 over that in 1928. 

(3) In addition to counts and weighings of badly bored, slightly bored and 
untouched canes made in five factory yards in different areas of the island, 
100 lb. bundles of each class of canes were sent to the laboratory for further 
analysis. This analysis showed that 38*6 per cent, of the joints were affected 
by borer. The bored joints were cut out and separately analysed as to purity 
and sucrose content, the results being : unbored joints 88*12 and 19*66, and 
the bored joints 86*29 and 18*39. The date of this experiment is not clearly 
given, but it would appear to have been conducted in 1930; for the author 
draws the conclusion after giving these figures, that, although the managers 
were fairly unanimous that borer was much less and purity and sucrose 
higher in 1930 than in former years, the loss of sugar is still a considerable item. 

The hindrances and sets back to mass breeding of Trichogramma are 
set out in some detail, the most serious being the praafttiTO-in thH-lwHurtlrt g 
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cages of a predacious mite destroying moths and eggs, a parasite on the moths 
reducing their egg laying, and the moth Ephestia which devoured the eggs 
on the sheets. These pests were being got over and it was anticipated that, 
by thoroughly overhauling the cages these and other hindrances would be 
obviated in the 1930 campaign. 

As future measures, are mentioned the securing of borer-free planting 
material as a regular plantation routine practice, and the liberation of 10 to 
12 million parasites at least during six months of the year, with due regard to 
assistance that may be rendered by Loxiphaga diatraeae which has been 
introduced from Cuba. The cost of these control measures is carefully exa¬ 
mined, and it is calculated that for ensuring borer free planting material 
and for the breeding and liberation of Trichogramma, including the salary of a 
competent assistant, the expenditure would not in all exceed £400 a vear, that 
is, 3d. per acre of cane in the island. 

Pre-Harvest Sampling or Cane. F. W. Broadbent. Reports of the Associa¬ 
tion of Hawaiian Sugar Technologists, October, 1930. 

The object of this practice is the location of fields of ripe cane, and the 
effort will be justified if it results in reaping the canes at their maximum 
sugar content. In order to obtain an idea as to how far the practice extended 
in the Hawaiian Islands, a brief questionnaire was sent to 42 plantations, and 
replies were received from 27. Of these, 19 took samples, 6 regularly and 13 
only occasionally. Ten plantations selected stalks, one sampled car loads, 
six both car loads and stalks, and two took stool samples. Seven claimed 
that the practice prevented them from harvesting over-ri]>e canes, two were 
uncertain, and ten felt that they derived no benefit in this respect. All 
made complete analysis : Brix, polarization, purity, and quality ratio. Leaf 
colour was regarded as significant by nine, not so by three, while four con¬ 
sidered it unreliable. This would undoubtedly be influenced by the variety 
grown, and five of the first nine grew H 109. In the plantations which had 
used pro-harvest sampling for .several years and expressed an opinion, advan¬ 
tage was claimed by about half. Replies were also received from the Virgin 
Islands, San Domingo, Porto Rico and Egypt; and all appeared to bo fully 
satisfied with the benefit derived from sampling, one of the replies stating 
that samples were taken “ from each and every car going to the mills.” 

In conclusion, simple definitions are given of the terms used to express 
the laboratory results ; Brix, polarization, purity and quality ratio, with 
various implications as to conditions in field and factory. Purity expresses 
the ratio between sugar and other solids in a solution, is in fact the per cent, 
of Brix which is polarization ; and is not therefore affected by addition of 
removal of water from the solution. Quality ratio or cane ratio is the expected 
number of tons of cane required to produce one ton of sugar, based on the 
analysis of the juice, with an assumed set of mill conditions. A high Brix 
and purity, resulting in a low quality ratio, would indicate the most desirable 
condition of cane for harvesting. A low Brix with comparatively high 
purity might be found in wet weather. Here the quality ratio might be due 
to excess of water in the cane, and the purity would be the proper guide to 
the most favourable c€uie to harvest. High Brix and low purity might indicate 
dried up cane, or cane that is “ going back.” From all this it is obvious that a 
knowledge of the general conditions in the field is needed for the application 
of the laboratory results to harvesting the cane. q ^ 
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By H. OL&ASSBK. 

(Continued from page 581.) 


Determinable and Undeterminable Losses, 

As determined losses, one counts in practice only those the quantity of 
which can be determined. Determinable losses in this sense are only the 
losses in the by-products and waste-waters of juice extraction and juice 
purification, as well as in the hot-well waters. Their weights can be ascer¬ 
tained directly or by calculation accurately enough, and one can also obtain 
good average samples of tliem for examination according to their percentage 
content. 

Losses which cannot be determined by the usual methods of sampling 
and examination fall into three classes : (I) Those which could be determined 
with improved sampling or more accurate analytical methods. (//) Those, 
the quantity of which cannot, be determined, but for which a cause can 
be assigned ; and those which so far camiot be determined, nor can be 
explained. 

( 1 ) Losses which could be determined by Improved Methods. 

A — Sampling, 

(1) The sampling of frosli slices can give rise to marked errors when 
negligejitly carried out, or wdien samples which are too small ai e taken. It is 
immaterial whether the sam])lo bo taken from the slicing machine or when 
filling the diffusion vessels, as the slices do not dry up in transit from the 
slicing machine to the diffusers, nor do they take up w^ator. To the contrary 
when average samples are taken, a slight drying up can occur even wiien the 
container is kept well closed. It is difficult to avoid some drying uj) of the 
slices in the prejiaration of the sample for analysis. Stanek and Vondkak^ 
stated in an article on “ Sampling for Sugar Factory Analysts that tluring 
the subdivision of the slices, and during weighing, the quantity of water that 
evaporates is such as to make the sugar content of the slices at least 0*1 per 
cent, too high, the undeterminable losses, therefore, also being liigher by this 
amount. 

(2) In sampling the w^aste-w^aters and by-products of diffusion, and in 

preparing them for analysis, the evaporation of water no role, their 

sugar content being only small. Sampling, however, is not easy to carry 
out correctly,especially when the sugar content of tlie product is very varying. 
On prillcij)le, one should take the samples from the wrastos as sent out of the 
factory; thus in diffusion, not from the exhausted slices, but rather from the 
}Hessed pulp, the exjiressed water, and the diffuser run-off water. One can 
then accurately estimate the amount of the piressod pulp, or by-product 
containing the main amount of the sugar lost in the extraction, both when 
delivering fresh pulp and dried slices. It can therefore be assumed that the 
losses in the by-products of diffusion can be sufficiently accurately determined, 
provided there prevails the honest intention carefully to sample them. 

(3) Sampling of the press scums is more difficult. As appears from 
numerous statements on the sweetening-off of scums, there are few factories 
in which this is uniformly done. Such tests, however, in which the presses 
are especially carefully sweetened-off should not be taken by way of example ; 
but one should give attention to such publications as reproduce actual working 
figures. There one me ets with sugar content figures in the scums of single 

1 ZeUich, Zuekerind, Czechosl&v,, 1029-80,02. 
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presses lying between 0*9 and 1*4 per cent.,^ or 0*5 to 4*6 per cent.* in the same 
factory. 

Proper samples are obtained only when they are taken from heaps by 
means of a i^robe, though here again arises the objection that the scums freshly 
discharged from the wagon drops down into the old layer, making any separa¬ 
tion between old and new material to be hardly pessible. In taking samples 
from tho cakes of tlie presses, it is practically impossible to obtain correct 
average samples, and comj)arative experiments as well as experience teach 
that in most factories samples taken in the usual manner by the workmen 
at the presses show a sugar content much too low. It may rightly be assumed 
that in the usual sweetening-off method tho true sugar content of the sciuns 
is almost always liigher than is stated in the books on the basis of insufficient 
samples, and by 0-5 to 1-0 per cent. 

B—Determination of Sugar Content, 

It has often been thought that the sugar content of the by-products and 
waste products could be more correctly estimated by using the inversion 
method. A])art, however, from the fact that this method must give quite 
umeliable figures, since the conditions are quite different from those for which 
tho method was worked out, its application here is wrong ; the dextro-rotatory 
substances present, which are unj>recipitablo by basic load acetate, are also 
]>re8ont in the beet, and must go into solution in tho hot atpieous digestion 
method used for tho analysis. One would, therefore, have also to examine 
the digestion liquid according to the inversion method, a useless complication ; 
while tho error due to tho unreliability of the method would then only be 
increased yet further. 

(1) For the determination of tho sugar content of the beets, and the by¬ 
products of juice extraction, one should therefore only use the usual method, 
taking care, however, that sufficient basic lead acetate be added, and that 
the mark content be correctly calculated. 

(2) Regarding the sw'eetened-off carbonatetion scums, recent experiments 
have shown that in many factories the usual method with the addition of 
acetic acid or ammonium nitrate is inadequate. 1 first drew^ attention to this 
by pointing out that the i)aste obtained by the mashing of the carbonatatioh 
scums of our factory with liot water contains regularly and every year twice 
as much sugar (while allowing for the weights concemod) as in the direct 
examination of the scum cakes. Later, this fact was confirmed by other 
investigators, especially by Spenoleb and Bbendkl,* and recently also 
by Russian investigators,^ w’ho found about 60 per cent, more sugar when 
mashing the scums. 

(//) Losses, the Cause only of which can be Assigned. 

To these losses belong : (1) Sugar losses arising from the effect of micro¬ 
organisms in the juice. (2) Polarization losses arising in juice clarification. 

(3) Sugar losses through the influence of heat. (4) Sugar losses in the filter- 
cloths, wash-water, etc. 

(1) Only in exceptional cases can detectable amounts of sugar be de¬ 
composed by the activity of micro-organisms. Even in imfavourable cases, 
fi-U such losses, often over-estimated, do not loaeb 0*01 per cent, of the beets. 
In working sound roots, one can without hesitation allow the juice in the 
battery to stcuid several hours, e.g., during the Sunday stoppage, without any 
harmful effect ( acidification or inversion). 

1 Centr. Zmkerxnd.t 1^20, 600. 2 Deut, iMCkerind,, 1029, 1290. 

3 I,SJ„ 1920,38. « Deut, TMeerind,, 1929,1214. 
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(2) In juice purification sugar losses cannot occur through the chemical 
action of the lime, only polarization losses can arise. Unpublished experi¬ 
ments carried out some years back by the author should be of interest, being 
hitherto the only factory results on this questioit. They extended over a whole 
week, in which 61,462 double centners (6146*2 metric tons) of roots with 14*65 
per cent, polarization were worked. During this time, the raw diffusion juice, 
and the thin-juice was measured in accurately calibrated tanks provided with 
an over-flow ; their weight was calculated, allowing for the temperature; 
and the polarization was determined in average samples. 

Material, Polarization Sugar, 

61,462 dc. beets with 14*60 per cent. pol. 901,064 kg. 

80,415 dc. raw juice with 11*06 „ 888,690 kg. 

87,218 dc. thin-juice with 10*07 „ 878,190 kg. 

Hence loss in juice clarification .. . • 10,300 kg. .. 0*17 per cent, of roots. 

„ „ scums, 4797 dc. with 0*7 

per cent, polarization 3,368 kg. .. 0*05 ., „ 

Loss in liming and carbonatation.6,942 kg. ..0*12 „ „ 

(3) Sugar is decomposed in hot alkaline solution in very small amount, 
though in determinable quantity only after a long time, and the more the 
higher the temperature. Sugar losses, therefore, in heating, evaporation and 
boiling are not to be avoided. On the basis of Herzitbld’s experiments, I 
have tried to calculate the extent of this loss on the large scale, but all these 
figures are to be regarded as hardly trustworthy. All calculations made 
heretofore show sugar losses only to the extent of some hundredths of a 
per cent, on the roots. 

(4) Sugar losses in the wash-waters and in the washing waters of the filter- 
cloth are so incor siderable that they need not be considered in the calculation 
of the losses. 

Conclusions. 

(1) The total losses in the usual method of working in boot sugar manufac¬ 
ture amount to 1*2 to 1*5 per cent, of the roots when all determinations and 
calculations are carried out by methods recognized to be correct. 

(2) A correct determination of the losses demands before everything a 
correct determination of the weight of the roots entering the factory. By 
faulty determinations of the weight,high or low apparent losses arise, namely 
(a) through the taring of the scale being never quite accurate, from ± 0*06 
to ± 0*10 per cent, of the roots: (6) through an allowance for the nett weight 
not being considered, thus giving lower losses between 0*3 to 0*9 per cent, of 
the roots. 

(3) When returning the beet wastes (tails) into process behind tbe beet 
scales, the amount of sugar thus introduced should be calculated. 

(4) Due to inadequate sampling, too low figures are mostly found for 
the determined losses. With proper sampling, they amount to 0*4 to 0*5 
per cent, of the roots. 

(6) Undetermined losses, or losses tmdeterminable according to the usual 
methods, reach to 0*76 to 0*90 per cent, of the roots and are composed of: 
(a) Apparent losses due to incorrect tares of the beet scale, estimated at 
0*06 to 0*10 per cent.; (6) increase of the polarization of the beet slices through 
drying up during the preparation of the sample, estimated at 0*06 to 0*1() 
per cent, (c) polarization losses arising from the action of the lime to the 
extent of about 0*1 per cent, of the roots ; ( d ) a too low result for the sugar 


628 




The Sugar Losses of Beet Sugar Manufacture. 


content of the scums according to the usual method, to the extent of about 
0*06 to 0*10 per cent.; (e) sugar losses in consequence of sugar decomposition 
and (/) mechanical sugar losses in the rinsing and washing waters, the extent 
of which under normal conditions is very small. 

(6) Hence the cause of the imdeterminable losses amounting to 0*75 to 
0*90 per cent, of the roots is partty known, so that by estimation 0*30 to 0*40 
per cent, can be explained. But, so far, one cannot account for the 
balance remaining. 


Technical Notes from Usina Cucau, Pernambuco. 

By N. EJ. LAMONT. 

Pluntation refining, —A refinery built as an annexe to Usina Cuca&, 
was 8ucces.sfully inaugurated on tho 16th September. Its capacity is 60 tons 
pil6 per day (the same quality made by the sister refinery at Usina Ribeirao^) 
or 90 tons of “ fine granulated.” It was planned by the author, and the con¬ 
structors of the machinery were George Fletcher & Co., of Derby, with the 
exception of the “ Suchar ” rotary filter, and the centrifugals which were 
furnished by Pott, Cassels & Williamson, Motherwell. Tliis refinery is 
electrically driven throughout. At any future date the pil6 produced, the 
quality of which gives great satisfaction to a very critical market, may be 
increased to 100 tons per day by the simple addition of another set of 
centrifugals. 

“ Sumaphos ” Clarification, —^Recent notices on the apj^lication of 
phosphoric acid in the defecation of cane juices point generally to an improve¬ 
ment in decantation, especially where there is a deficiency of this constituent 
in the ccuie soils. The writer has fo\md by experience that not only is the 
decantation better in apjiearance, no matter what be the PgOs content of the 
cane juice,' but the revenue of sugar on cane rises, besides which the masse- 
cuites are freer in working, and tho exliausted molasses are lower in purity. 
In light of recent experiences in our adjoining refinery, it is abundantly clear 
that washed sugars manufactured by the aid of a phosphoric acid clarifier 
are much superior in filtrability. They give much longer runs on the filters, 
which are much more easily washed, while the running costs of cloths are 
greatly reduced. Perhaps the most reliable phosphoric clarifier is the cele¬ 
brated “ Sumaphos ” which is applied at the rate of 200 grins, per ton cane at 
the liming and sulphuring tanks, in the form of a slurry of 10° B6. It has 
shown excellent results at Usina Cucafi, and elsewhere. 

Washing massecuites with exhavsted molasses, —Experiments were 
recently carried out by the author with a view to finding out what value, 
if any, there was attached to the suggested application of warm dilute 
exhausted molasses as a purge for tho second massecuites. At this Usina 
two jactos are made from a normal juice purity of about 78*5° as follows : 
(1) Straight syrup mossecuite, boiling on the “washings” from a previous 
1st strike, and rendering a massecuite of about 74° purity and (2) 2nd or 
final massecuites, prepared from a footing of 1st grain, and boiled on the 
molasses of a previous Ist massecuite, rendering a massecuite of about 56° 
I)urity. After 36-48 hours in the crystallizers these 2nd massecuites are cured, 
and the molasses which is around about 26*6° piu*ity goes to the distillery, 
wliile t he sugar which is turned out without the addition o f purging water, 
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goes to be mingled with the 1st masseciiite from which mixture one product 
only of 99*8° polarization is produced, so-called “plantation white.” 

In the experiments under consideration, a solution of 30° B6. of final 
molasses was prepared and warmed to 60° C. by means of a small steam coil 
and 2 litres per machine were applied by a spray nozzle just as the mother- 
liquor had passed out of the basket. Following closely on the pathways 
made by the mother-liquor on its exit, this warm dilute molasses passed very 
easily, and so com})leted the purging. Results showed that the purity of 
the resultant molasses was on the average 1° lower than when curing without 
this aid; the sugar was much easier to discharge; the second sugars were 
much cleaner ; the final }U’oduct was better in appearance and quicker in 
purging; and the actual time gained in curing each charge of second masse- 
cuite was reduced 20 per cent. The fall of purity of final molasses may be 
due to the warm molasses washing out the last remaining traces of mother- 
liquor, which ordinarily cling so tenaciously to the product. This practice of 
washing with warm diluted molasses is being continued. 

Influence, of pH on alcohol recovery.- There seems from the author’s 
observations little doubt that the closer the pH of the initial wash is to that 
of the final fermented wash, the greater is the return of alcohol per cent, 
wash. In these particular experiments the vats were not w^ashed out as 
customarily, but fresh wash was immediately run on cop of the sour footings, 
and fermentation continuetl in the \isual way, the following pH values being 
found : In the wash before entering the vat, and before fermentation com¬ 
menced, 4*4; on completing the filling of the vat, 4*0; after fermentation, 3*7; 
and 12 hours after fermentation was stopped, 3*6. Ordinarily, the revenue 
of alcohol over wash was 6*5 per cent, (alcohol of 42*5° Cartier) ; but repeated 
experiments along the lines indicated above gave a revenue of 6*6 and over. 
This practice is therefore being continued as standard, once a week only the 
vats being thoroughly washed and disinfected. That the ai)proximation 
of initial and final pH values is the explanation of the increase of 18 per cent, 
in the yield appears likely to the author, but anyway this is a point worthy 
of investigation by chemists interested in fermentation. 

Carbon accelerant in fermentation. —For two seasons now the practice of 
adding exhausted vegetable carbon to the molasses w^ash for the purpose of 
accelerating the fermentation has been adopted at the distillery at Usina 
Cucau, w^ith great success. Exhausted carbon (“Suma-Carb,” “Carboraifin,” 
etc.) from tlie adjacent refinery is added to the vats at the rate of about 6 kg. 
of dry carbon per 22,000 litres of wash. No special yeast culture is employed. 
Wash of 8^B6. is prepared from the exhausted molasses from the plantation 
white process, carrying a purity of about 26° and containing total sugars of 
about 62-55 per cent. It x’roduces alcohol of 42*6° Caitier. Results obtained 
are as follows : (1) Washes which formerly took 36-40 hours to comi)lete 
fermentation are now “ ripe ” in 26 hours, fewer vats being required. (2) 
Revenue of alcohol over wash has risen from an average of 4 years, of 4*41 per 
cent, to one of 5*36 per cent., or an increase of 22 per cent. (3) The still 
receives fresher “ ripe ” wash of a higher temperature as fermentation is rapid 
and stops very abruptly; and consequently stills are despatched at a greater 
rate than formerly, less fuel being required. It has been noted that the 
amount of carbon varies according to the season and cane or climatic 
conditions; but further study is required to arrive at an intelligent 
appreciation of this interesting phenomenon. 
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Factory Results in Java duriniS the Last Seven Years. 

By B. 3 . PRXNSBN OElBRIiiaS. 

In the annual report on the Java sugar industry, published in the June 
issue of this Journal, the table of Factory Results hitherto regularly given 
was omitted for lack of authorization to reproduce. The Board of the Sugar 
Experiment Stations having now revised its ruling in the matter, we are 
enabled to give below the annual s 5 mopsis of these factory data, with com¬ 
parative figures for the six previous years. 


Java Factory Results during the Last Decade. 


Cane— 

1923 

1924 

1925 

1926 

1927 1928 1929 

Sucrose . 

1306.. 

13-10.. 

13-90. . 

12-40. . 

12-90.. 13-50.. 13-89 

Fibre. 

1314.. 

12-90.. 

12-80. . 

12*80.. 

12-70.. 12-70.. 12-70 

Bagasse— 

Sucrose. 

3-76.. 

3-60.. 

3-30. . 

3-00.. 

2-90.. 2-90.. 3-00 

Moisture . 

46-49.. 

46-30.. 

46-50.. 

48-70.. 

45*50.. 46-20.. 43-80 

Sucrose extracted by Mills 

92-20.. 

92-80.. 

93-90.. 

94-35. .94-73. .94*07. .94-60 

Sucrose in Filter - Press 

Cakes . 

3-20.. 

. 4-10 . 

.3-80.. 

3-50 

3-40.. 3-70.. 3-40 

Sucrose in Juice per 100 

Cane . 

12-04.. 

.12-17.. 

,13-08., 

.11-70.. 

12-22.. 12-70.. 13-14 

Purity op Raw Juice . 

84-60.. 

.83-70.. 

.84-00. . 

.80-90.. 

.83-30..84-30..84-10 

Purity of Final Molasses .. 

31-30. 

.30-50. 

.30-50., 

,30-00.. 

.29-30.. 30-10.. 31-00 

Calculated Available Sugar 

11-61. 

.11-51. 

.12-45. , 

.10-87., 

.11*59.. 12-45.. 12-81 

Sugar extracted per 100 

Cane . 

Sucrose turned out per 100 of 

11-43. 

.11-44. 

.12-38., 

.10-85.. 

.11-62.. 12-16.. 12-42 

Cano . 

10-02. 

.10*92. 

.11-82., 

.10*33. 

.10*45.. 11-59.. 11*84 

Sucrose in cane . 

83-10. 

.83*36. 

.85*03. 

.83*30. 

.85-50. .86-80. .85-30 

Sucrose in juice . 

90-71. 

.89-80. 

.90-40. 

.88-30. 

.90*60.. 90-70.. 90*10 

Sucrose lost per 100 of : — 

Cane . 

2-14. 

. 2-18. 

. 2-08. 

. 2-07. 

. 1-77.. 1-91.. 2*05 

Sucrose in cane . 

16-90. 

.16-05. 

.14*97. 

.16*70. 

.14-50.. 14-20.. 14-70 

Sucrose in juice . 

9-29. 

.10-20. 

. 9*60. 

.11*60. 

. 9-50.. 9-30.. 9*90 

Lost in Bagasse per 100 of :— 

Cane . 

1-02. 

. 0-93. 

. 0*85. 

. 0-71. 

. 0-68.. 0-73.. 0-75 

Sucrose in cane . 7*77. 

Lost in Filter-Press Cake per 100 of : 

. 7*10. 

. 6*10. 

. 6-73. 

. 5*60.. 6-40.. 5-40 

Cane . 

0-09. 

. 0-07. 

. 0*07. 

. 0-06. 

. 0-07.. 0-08.. 0-08 

Sucrose in cane . 

0-69. 

. 0-50. 

. 0-60. 

. 0-48. 

. 0*56.. 0*57.. 0-67 

Sucrose in juice . 

Lost in Molasses per 100 op : — 

0-72. 

. 0-60. 

. 0-50. 

. 0-60. 

. 0-60.. 0-60.. 0-60 

Cane . 

0*80. 

. 0-90. 

. 0-92. 

. 1-04. 

. 0-79.. 0-84., 0*93 

Sucrose in cane . 

6-09. 

. 6-90. 

. 6-60. 

. 8-39. 

. 6-46.. 6-24.. 6-61 

Sucrose in juice ... 6*66. 

Unaccountable Losses per 100 of ;— 

. 7-50. 

. 7-10. 

. 8-90. 

. 6-90.. 6-60.*. 7-10 

Cane ... 

0-23. 

. 0-28. 

. 0-24. 

. 0-26. 

. 0-23.. 0-25.. 0*29 

Sucrose in cane ... 

2-36. 

. 2-16. 

. 1-77. 

. 2-10. 

, 1-87.. 1*89.. 2-09 

Sucrose in juice . 

1-92. 

. 2-10. 

. 2*00. 

. 2*20. 

. 2-00.. 2-00.. 2-20 


The Outlook for Philippine Sugars. —There are now 41 sugar centrals at 
work in the Philippines, besides two not operating, with a daily cane capacity of 
60,810 tons. According to a Department of Overseas Trade Report, much uneasiness 
exists in Manila over the frequent efforts made in Washington to increase the duty 
on Philippine sugar entering the United States so as to protect American beet sugar 
producers. If brought to the level of the duty on Cuban and other sugars it is 
believed that Philippine sugar could not compete in view of the relatively high costa 
of production. There have even been suggestions of voluntary cessation of expan¬ 
sion in pr^uction so as not to aggravate the position in the United States, but 
nothing has been decided. 
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The Value of Superheated Steam. 

Modern Methods for the Su£:ar Industries. 


In the operation of almost any industrial establishment and, particularly, 
sugar refineries where a large amount of steam is required for heating and 
boiling, it is essential for the most efficient results to use superheated steam. 
The advantages are of two kinds, the first relating to medium or high super¬ 
heating to increase the efficiency of steam engines or turbines, often corres¬ 
ponding to 10 per cent, saving in the coal bill, as compared with saturated 
steam, and, secondly, moderate superheating for avoiding condensation 
in long pipe lines, which causes much more loss than is generally imagined. 

Undoubtedly one of the most striking advances in the practice of steam 
generation during the past year or two is the increased superheated steam 
temperatures now being used, which range from 750° to 900°F., whereas only 
a year or two ago 725-750°F. was regarded as the safe limit with ordinary low 
carbon steel. This applies not only to the latest super-power stations, but 
also to the industrial plants, in which field the latest methods are now being 
more widely employed, such as high pressure water-tube boilers, improved 
mechanically stoking pulverized fuel &ing, air heating, pass-out steam tur¬ 
bines or engines for low pressure process steam, and superheating at 760°F. 
or over. Some recent examples of outstanding interest in the latter connex¬ 
ion in great Britain are the boiler plants of Synthetic Ammonia and Nitrates 
Ltd., Billingham-on-Tees. the Bolsover Colliery Co., Ltd., the Agwi 
Petroleum Corporation, Southampton, and Taylor Bros. Ltd., Trafford Park, 
Manchester, and in Australia the new boiler plant of Australian Iron and 
Steel Ltd., Port Kembla, New South Wales, for all of which the Superheater 
Co. Ltd. of London have supplied the superheaters, as well as to many others 
in different parts of the world. 

The “ M.L.S.” design of superheater is equally applicable to “Lancashire” 
and other industrial boilers, as well as marine and locomotive boilers and 
general chemical plant, such as low temperature carbonization of coal and oil 
cracking. The chief feature is that the multiple-pass loop superheater ele¬ 
ments are made of a number of tube lengths comiected together by a special 
machine forging j)rocess, no screwed or welded joints being used. Tlio 
saturated steam enters a header consisting of a large diameter steel pipe, and 
passes through any desired number of long loop elements, fixed parallel to 
one another to the superheated steam headers. This single-pass arrangement 
has the advantage that it ensures imiform steam distribution and thus avoids 
the risk of local overheating, while by the use of a clamped metal “ ball ” 
type of joint between the elements and the headers, expanded joints are 
avoided and hand-hole fittings eliminated. For “ Lancasliire ” boilers, 
and ill nearly all cases for water-tube boilers, when the design of the latter 
allows, the headers are outside the setting, thus allowing of direct access for 
inspection and adjustment, while such modern methods of design and con¬ 
struction ensure that superheaters give maximum efficiency and a high degree 
of reliability in service. 

Bagasse Utilization.— Demonstrations are being made in London of the Free- 
rnan process for the utilization of bagasse and similar vegetable matter by its dry 
distillation in a special apparatus for the recovery of methyl alcohol, acetic acid, 
acetone, furfural, and other products. A special retort, the design of which is 
included in the i''reeman patents, is provided with means for consuming the gas 
produced in the distillation. It is suggested by Mr. Freeman and his colleagues 
that the residual carbon from the retorts should be consumed in the sugar factory 
boiler-house or in plantation locomotives. 
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CorreBpondlence( 


MATTRITItrS AKD SUaAB MAOHIKSBY. 

To THE Editor of “The iNTBBNATiONAii Sugar Joubnad.” 

Sir, —^At page 397 of your August issue, I read the following editorial 
in your Notes and Comments, under the heading Empire Free Trade and 
Sugar ;— 

“ If we are to take on preferential terms the sugar of the Empire overseas, there 
must be corresponding willingness for the sugar producer to continue buying his 
sugar machinery and factory equipment and supplies from the country that consumes 
the sugar. We mention this point because we notice a tendency (doubtless a legacy 
of the war days, when commimications were slow and orders difhcult to complete) 
for the Dominions and even the colonies to draw more on local sources for their 
equipment needs and less on the engineering shops of the old country. Even 
Mauritius, as is shown in Sib Fbabcis Watts’ recent report, is developing engineering 
shops, capable of making much of the machinery required for the factories. Such 
large items as vacuum pans, triples, crystallizers, juice heaters, elevators, pumps, 
etc., are being supplied to Mauritius sugar factories from local engineering shops. 
And this practice unless challenged will tend to increase, to the detriment of the 
old-established engineering firms in England and Scotland. These last should 
assuredly not be overlooked if and when the time comes to place the Empire sugar 
Industry on a firm basis ; if the United Kingdom assures the market for the sugar, 
it should be guaranteed the main share of making the plant and equipment to produce 
that sugar'' 

The italics are mine. Allow me, Sir, to deprecate the suggestion with 
which the above-reproduced passage is unquestionably pregnant, that 
Mauritius is not playing the game in this matter. 

In the first place, it will appear to all fair-minded people to be a highly 
•questionable proposition of inter-imperial ethics, that this, or any other 
Colony, should be precluded from developing a local industry, simply and 
solely because such industry happens to exist in the Home Country. On 
this assumption, Mauritius and the West Indies, for instance, might find 
fault with the Home Country for keeping up, and in every way fostering, its 
beet sugar industry—^which would not only be impertinent, but altogether 
absmd. So long as we do not purchase from alien countries tljose things 
which we can procure from the U.K. or the Emyiire, it will, I think, be agreed 
that the integrity of our trade loyalty is safegucu’ded. 

So much for the question of principle. Now, coming down to matters 
of fact, it is not quite accurate to say that we “ are developing engineering 
shops, capable of making much of the mcichinery required for the factories.” 
Our local engineering shops are old-established concerns, whose scope has 
not been enlarged of recent years, as your article wnuld suggest, and as the 
late Sir Francis Watts did nof state, or even hint, in the Report to which 
you allude. Sir Francis WaWs, whose authentic patriotism no one would 
presume to question, any more than his professional eminence or his acuity 
of judgment, refers to the efficiency of our local workshops, in words of un¬ 
qualified approval, as enabling us to ” maintain the sugar machinery of the 
Colony in good running order,” not as constituting a menace to Home 
suppliers of major machinery. 

Surely, no “ guarantee ” is needed that the ” main share ” of our orders 
for such major appliances will continue to be placed in the U.K. Such has 
always been the practice, and there exists no contrary tendency requiring to be 
** challenged.’* It is quite true that, during the past few years, orders for 
manufacturing plant have decreased heavily ; but the decrease has been due 
to the disastrous decline in sugar values and the consequent progressive deple¬ 
tion of our sterling balances at Home. How could people be expected to order 
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costly machinery, when they have no money available wherewith to pay for 
the same ? 

The subjoined table will be found instructive, as illustrating the essential 
correlation between yearly proceeds of our sugar production and value of 
machinery imported in subsequent years, for agricultural purposes and sugar 
fabrication. In the calendar year 1921, following upon the halcyon period 
] 920*21, the value of such imports exceeded £446,000. Succeeding years show 
as follows (round figures in £1000) :— 


Crop Year. 

F.O.B. Value 
of Crop. 

Calendar 

Year. 

Value of Machinery 
Imported. 

1921-22 .. 

£3,692,000 

1922 

.. £240,000 

1922-23 .. 

£4,460,000 

1923 

.. £119,000 

1923-24 .. 

£5,276,000 

1924 

.. £233,000 

1924 26 .. 

£4,176,000 

1926 

.. £144,000 

1926-26 ., 

£3,236,000 

1926 

.. £112,000 

1926-27 .. 

£3,169,000 

1927 

.. £113,000 

1927-28 .. 

£3,486,000 

1928 

£84,000 

1928-29 .. 

£3,223.000 

1929 

£64,000 


Better prices for sugar, especially if coupled with assistance to Mauritius 
factory owners out of the Colonial Development Fund for renewals and 
improvements of machinery, would at once determine a marked recrudescence 
of orders for factory plant from the U.K. It stands to reason that more ade¬ 
quate Preference would also be attended with instant reaction in the same 
direction. 

Yours faithfully, 

P. H. Galea, 

Secretary, Mauritius Chamber of Agriculture. 

We gladly publish this letter from Mr. Galba. As regards the question of 
fact, we regret if we read more into the details of Sir F. Watts’ Report than was 
intended. But as he did not give any chronological data with regard to «dl the 
machinery enumerated as having been turned out in Mauritius, it was not unnatural 
if we concluded that it had been produced of lata years rather than during, say, the 
last 50. 

On the question of principle, the suggestion we made was on a par with that 
which was later put to the Imperial Conference in London by several Dominions 
delegates, that the U.K. should take the excess food production of the Dominions 
and that the latter by way of reciprocity would consider taking U.K. manufactured 
goods. Incidentally, the analogy of the Home beet industry seems to miss our point, 
since the latter industry does not export its sugar overseas, nor does it so cover home 
requirements as to shut out Mauritius sugars.—^En. I,S.J, 


New Cane Culttvatob. —^The Brown-Gomez unit consists of two 16 H.Pr 
engines with pulling and hoisting devices, and a cultivator of a very simple type 
consisting only of a steel frame shaped like an inverted U, mounted on two wheels, 
with a small balancing frame where the ploughs are attached. The main frame when 
in operation passes between two rows of cane, and the ploughs do the cultivating. 
The engines are placed at each end of the field, and the operation consists of pulling 
the cultivator by one of the engines wliile a dead cable from the other engine is being 
laid in the next row. At the end of the trip, the cultivator is lifted by means of the 
lifting device and let down in the next row. Then the engine on the other side of 
the field pulls the cultivator back and operation is repeated until the field is finished. 
A hectare (2*47 acres) field of cane can be easily cultivated in three hours, and the 
gasoline consumption is about three U.S. gallons per hectare. The numb^ of men 
required to handle the work is 4, that is, 1 on each engine, 1 on the plough and 1 
as a general helper. Three to four hectares can be easily cultivated in a day. The 
amount of work done by this machine in a day would require from 30-40 carabaos 
and about 20-25 men to do the work. 


I Suffar Nem, IW, 11, No. 0, 312-314. 
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Publications Receivedi 


Beiriebskontrolle der Zuckerfabrikatioii. II Teil: Chemische TechiuBohe Bech- 
nungen. Third enlarged and improved Edition. Dr. Oskar Wohryzek. 
(Schallehn & WoUbriick, Madgeburg). 1930. 

A previous edition of this “Hilfsmittel” was noticed at the time of its publi¬ 
cation.^ It consists of worked out calculations for use by beet factory and refinery 
chemists for control purposes, these being divided up into nine parts covering the 
several stages of manufacture and refining. One is shown how to obtain data on 
quantities as : raw juice in process, draw-off, losses, wet and dry slices; lime CO 2 
sulphur, and soda; first and after-products, mixed massecuites, green syrup and 
molasses to be expected under varying conditions. There is a good section on yield 
calculations on different bases, and several methods are shown for making out the 
inventory of the factory. Certain errors and obscure statements printed in the 
previous edition have been corrected and made clear, and now there is little to say on 
the point of accuracy, excepting that it is noticeable in dealing with the calculation 
of the quantity of dry slices from wet slices that the author does not take into con¬ 
sideration the dry substance in the water expressed. Though some of the calcula¬ 
tions are elementary in character, most are well selected, and will, we believe, be 
found distinctly useful. 


The Chemical Investigation of Plants. By Dr. L. Kosenthaler; translated by 
Dr. Sudhamoy Ghosh. (G. Bell & Sons, Ltd., London). 1930. Price ; 
128. 6d. 

This is a translation of a German book which has had a good reception among 
research workers in the domain of plant chemistry, having already gone through 
several editions. In it the reader is provided with the fundamental principles in¬ 
volved in the systematic chemical investigation of a plant, and with the general 
methods followed for the isolation and purification of the various classes of chemical 
compounds met with in the vegetable kingdom. One hero finds special methods for 
the detection and determination in plants of sugars, vegetable acids,proteins, colour¬ 
ing substances, waxes, etc. It is a book which should prove a useful guide to a diffi¬ 
cult subject, not only for the agricultural chemist, but also for research workers, 
engaged in the study of plant products from different points of view. 


The Spirit of Chemistry. Alex. Findlay, M.A., D.Sc., Ph.D.; Professor of Chemistry, 
University of Aberdeen. With Portraits and Illustrations. (Longmans, 
Green & Co., London). 1930. Price : 10s. 6d. 

Prof. Findlay’s previous volume “ Chemistry in the Service of Man ” met 
with a warm reception as an introduction to chemical science for the general reader ; 
and encouraged by the way in which it was received he has now issued this book, in 
which a similar method of treatment of the subject is involved. It is published 
more particularly for those students who in the Universities of Great Britain and in 
the Colleges of the United States pursue in increasingly large niunbers a course in 
chemistry as an element of general culture rather than as a part of their professional 
or technical training. Prof. Findlay certainly uses an attractive method of present¬ 
ing his material. His is no dry textbook, but a series of essays in 29 well illustrated 
chapters (many of them complete in themselves), which impart much knowledge in 
an interesting manner. We strongly recommend the book to the general reader. 

Memorandum on Dust Explosions. Factory Department; Home Office ; Form 829. 
(H.M. Stationery Office), 1930. Price : 6d. 

Sugar refiners and millers will find this short publication of the Home Office 
worth a careful reading. It deals with the nature of dust explosions, and with the 
causes of ignition of dust clouds, including the interesting theory of hydrostatic 
charges, which was exposed in these columns a few years ago.* It outlines special 

precautions t o b e observed where there is risk of dust explosion. _ 

1/.5.J., 1920, 683, 2 l.SJ„ 1022. 878; IftZS, 868, 412, 
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Brevities. 


South Aprioan Pboduotion. —According to the Standard Bank of South 
Africa, the total raw sugar production for the present season is estimated to reach 
880,000 short tons. The amount of the exports at mid October was about 87,000 
short tons, principally to the United Kingdom ; this represents approximately half 
the export quota for the 1930-31 season. 


The D.O.T. and Jamaica. —^The Department of Overseas Trade announces 
that a Branch Office of H.M. Trade Commissioner’s Office in the British West Indies 
will be opened in Jamaica early in the new year, under the charge of Mr. Massie- 
Blomheld, who since 1923 has served as Intelligence Officer in the Department of 
Overseas Trade, and prior to that was in the Egyptian Civil Service. 

Sugar Beet in the U.K.—The United Kingdom Minister of Agriculture, 
Dr. Addison, lately received a deputation from the Beet Sugar Factories &mmitt>ee 
of Great Britain to discuss the present position of the sugar beet industry in this 
coimtry. The interview was private. Amongst those forming the deputation were : 
Sir James Martin, Mr. J. B. Talbot-Crosbie, Mr. J. N. Mowbray, Mr. J. P. van Kossum, 
and Mr. Alfred Wood. 

Java’s Attitude to the Sugar Crisis.— A correspondent of Willett & Gray 
wrote that early next year the question of the 1932 plantings in Java must be 
settled. Indications are that a reduction in the area may be decided on, and the 
more expensively rented plots be left out of the cane acreage. Java is not going 
to produce sugar below cost if she can help it, and the mill managers liave received 
instructions to cut down expenses, so as to reduce the cost of production still further. 


Jamaica Refinery. —^It is reported that The United Fruit Co., New York, 
has secured a concession from the Governmental Sugar Board at Kingston, Jamaica, 
for the construction and operation of a bonechar refining plant. Work on the projef‘t 
is expected to begin shortly. The plant will be equipped for an initial capacity of 
about 76 tons of finished material per day and will cost over $600,000, including 
machinery. The company’s engineering department will be in charge of the project. 


Imperial Preference on Sugar Assured for Three Years. —^The United 
Kingdom Government declared at the Imperial Conference that “existing preferential 
margins would not be reduced for three years subject to the rights of Parliament 
to fix the Budget.” This is taken to imply that, subject to the right of Parliament to 
vary the sugar duties, the present Government did not propose to alter the existing 
sugar preferences for at least three years, and to that extent the Empire sugar 
producers seem assured of continuity of policy. 

Scale Prevention. —^An electrical process for the prevention of scale formation 
in boilers is now under trial in different parts of the United Kingdom, having aroused 
some interest in view of its possibiUties. It consists in passing a current, which, 
depending on conditions, varies between 1*3 and 4 amps, whilst the pressure is of the 
order of millivolts. The idea is to bring the metal to the same polarity as the water 
and its impurities, thus causing repulsion between the two. It is claimed that in this 
process scale formation should be entirely eliminated, the inorganic matter thrown 
out of solution being deposited in the form of a sludge. Further, that the process is a 
very economical one, the apparatus costing relatively little to install, and practically 
nothing in the way of supervision and replacement for its working. It is proposed 
later to investigate its possibilities in regard to evaporators, pans, heaters, etc. 

Howard Cane Harvester. —^A report states that this machine has undergone 
successful trials near Btmdabeig under difficult conditions, and a company has been 
formed to exploit the invention in Australia and elsewhere. Working in a 20 tons 
per acre crop, the mstchine travels about 64 chains per hour, which with cane planted 
in rows 4 ft, 8 in. apart, is equal to an output of 9 tons per hour. Its total running 
costs (1 gall, of petrol per hour, one man, lubrication, etc.) amount to 9s., or, on on 
output of 9 tons per hour. Is. per ton.i It is very simple in design and can be 
manufactured and marketed at a price well within the recu^h of practically every 
cane grower, and still provide a satisfactory margin of profit to the Company. 

1 Data from the Prospectus of Howard Cane Harvesters, Ltd. 
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Brevities. 


Hebissok Cbystallizeb. —^By means of this water-cooling type of crystallizer, 
the masi^uite can be cooled down in 8 hours for 1st and 12-14 hours for low-grade 
massecuites. This apparatus has shown an appreciable gain in recovery from 
massecuite, in some cases up to 10 per cent. When this is taken into consideration, 
it means a saving in steam through cutting down the quantity of low-grade liquors 
being handled. 

Leotubes on Suoab. —Attention is called to the courses of lectures on the 
Sugar Trade about to be held at the City of London College, commencing on January 
9th. There are 15 lectures on the Scientific Study of Sugar by S. J. Duly, M.A.; 
7 on the Marketing of Sugar by W. O’Toole, F.C.I.S., Secretary to the Sugar Associ¬ 
ation of London, and the United Terminal Sugar Market Association; and 8 on the 
Kconomio Geography and Statistics of Sugar by Dr. C. J. Robertson, M.A., B.Sc. 


Webkspoob Mabine Oil Engines. —A new motor liner, the Columbia, which 
the Royal Netherlands Steamship Co. have put into service between Amsterdam 
and the West Indies, has attracted some attention in the general press on account 
of her modern design and equipment. Of some 9000 tons gross weight, she is fitted 
with two sets of Werkspoor 8-cylinder oil engines, developing 8000 h.p. and driving 
the ship at a service speed of 15 knots. The passenger accommodation contains 
many luxury features usually only found in vessels of much bigger tonnage. 


SucHAB Refining.’ —A Suchar refinerj’^ is remarkable for its compactness and the 
relatively small size of buildings required. Hence the first cost of such a refinery is 
decidedly low, in relation to its productive capacity. Owing to its compactness the 
amount of labour required for operating the refinery is surprisingly small. Super¬ 
vision can be taken care of by the managing staff of the raw mill, without materially 
adding thereto. The various refinery operations require very little time, with the 
result that only a short period is needed to convert raws into highest quality refined 
sugax. Those factors, combined with low fuel and water consumption, high recover¬ 
ies, savings due to elimination of the need for raw sugar bags and other attendant 
economies, make refining at the central by the Suchar process a very profitable 
undertaking. 


Plantation Refining.2 —Sugar refineries attached to raw sugar factories 
represent a very low capital investment as compared with indei>endent refining 
plants. Economy of operation favours the arrangement. A reliable supply of 
refined sugar has a tendency to increase local consmnptiori generally, and particularly 
for industrial purjiosos. Anticipating this movement, H.l.W. engineers have de¬ 
signed a refinery most easily and economically attached to any existing factory. 
Among those already in successful operation is that of the Victorias Milling Company, 
attached in 1928 to the factory built and installed by the H.l.W. Co. in 1921. The 
only equipment required in addition to that already in use was the white sugar 
boiling pan, centrifugals, and the bonec^har plant. Additional buildings are negli¬ 
gible. Savings in fuel, superintendence, labour, laboratory, and so on, are obvious. 


Training Chemists. —Dealing with the training of sugar chemists, Mr. S. B. 
Watkins, Department of Chemistry, Queensland Technicfid College, remarked in 
the course of a paper ; “ Education is a prime and essential factor in giyii^ the 
student the broad outlook so necessary in the sugar industry. There is little difficulty 
in training a person to carry out an analysis of sugar, yet such a person is far behind 
one who has had the basic principles of such methods outlined to him. Tlie former 
will stand still or progress at a slow rate, whereas the other, possessing a bro€wiened 
outlook and enlianoed intelligence, will make rapid progress in his work. The aim of 
BX^ar education should not be merely to train a person along a definite line to perform 
a definite operation associated with sugar work, but rather to inculcate into the per¬ 
son undergoing the training the broad basic principles upon a sound foundation, and 
to devel op the capacity for thought as well as action. _ 

1 From a recent advertisement. 

2 From a recent advertisement of the Honolulu Iron Works Co. 
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Review of Current Technical Literature.' 


Improvements in Milling Equipment. Rene Weil. Proceedings of the Third 
Annual Conference of the Association of Sugar Technologists of Cuba* 

During the past few years the capacity of mills in Cuba has increased consider¬ 
ably, so that the rate of 200,000 arrobas (2260 long tons) in 24 hours formerly con¬ 
sidered a maximum for a large tandem has to-day increased to 600,000 arrobas 
(5650 long tons) with an appreciable increase in the extraction. These results have 
been duo to improvements in constructional details of the milling equipment. 
Amongst modifications in mills one may cite the increase in rotating speeds, increases 
in tho size of roll groovings, adoption of McNeil type of tooth profiles, generalization 
of Messchaert deep juice-grooves, application of compression rolls to equalize the 
biankot thickness, increase of pressures on roll shafts and notable improvements in 
imbibition. These improvements have come hand in hand with mechanical and 
lubricating refinements, without which continuous and uniform crop operation would 
not be possible, if one considers the enormous pressures and accelerated speeds now 
prevalent. Shut-downs from choked mills, hot journals and other accidents and 
incidents springing from insufficiently perfected mechanical design would doubtless 
limit the working capacity of Cuban milling equipment. Modern devices of present- 
day milling equipment are now summarily described: Steel Hmisingn ,—Tho con¬ 
struction of steel housings, doing away with the need of large transverse bolts, allows 
a closer approximation of lower rolls, thus reducing tho width of tho turn-plate to a 
minimum. A rocking turn-plate is the most resistant, but, at the same time it must 
be sufficiently large to encompass the radius of oscillation so that after tho abrasion 
of the wearing sides has set in the inclination of tho turn-plate be slight and normal 
operating conditions of the mill suffer no variation. To attain these desiderata it is 
indispensable to build cast steel housings in a single block, reaching to the foundation, 
thus allowing the greatest possible radius of gyration to tho turnboam. 

Hydraulic Pressure ,—^Mill and crusher hydraulic caps are designed for tho 
double purpose of reducing leather wear to a minimum and, simultaneously, allow 
the quick and easy replai-oment of leathers. Hydraulic pressure rams move 
within well-fitting bronze lined cylinders of considerable length, thus lessening the 
tendency to wedge tight under tho strain of the oblique movement of the rolls and the 
irregularity of tho reactions of tho rolls amongst thomsolves, while reducing wear to a 
minimum. This action is completed through methodical lubrication fed under the 
leathers and conveyed by grooves toward parts whore friction is greatest. It is 
evident that the lubricating action of the liydraulic pressure oil cannot be relied upon 
at all, since this oil is completely absorbed by the leather; betwixt leathers and 
cylinders no lubrication exists, thus provoking rapid deterioration of the leathers. 
On the other hand tho leathers employed are of tho best quality, appropriate for 
the task required of them. Leathers in mills of modern construction have a much 
greater useful life than formerly and there are instances whore leathers have worked 
during four consecutive crops without replacement. Hydraulic caps, in turn, are 
built to allow easy replacement of leathers, with minimum lost time. To do so it is 
necessary merely to unscrew a light-weight plug, change leathers and screw the plug 
in again, an operation requiring a few minutes. Tho thread is of a special cut which 
jirevents adherence under the action of the heavy pressures involved, so that the 
loosening operation is effected without tho need of special wrenches. Therefore, 
there are no heavy pieces to dismount nor bolts to take out, thus economizing 
time and work to effect changes when necessary. 

Hot pressing of shells ,—^Hot pressing of shells on shafts, along the entire length 
of the roll, is an extraordinary advantage. This system precludes the use of pins, 
wedges, bands and fianges, etc., necessary with other processes to avoid slippage or 
striating of shells on shaft. Failure of such has depended solely on a deficient 
technique of the system in question, since the record available covers hundreds of 
rolls built according to this technique of hot fitting, without a single protest by mill 
operators and without one case of slippage or broken shells. Shop work must be 
executed with extreme c€U’e and this can be obtained only with special high pressure 
devices, appropriate tools and able and expert personnel trained to this type of work. 

1 Tins Review is copyright, and no part of it may be reproduced without permission.— 
Editors I.S.J. 
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Any difierenoe of a few hundredths of a millimeter may completely alter the elements 
of resistance of the parts, or the solidity of the fit. Material must be first class. 
Shafts should be of 8emi>hard Siemens-Martin steel, and the shells of special cast-iron, 
the metal being, above all, very homogenous and of uniform grain. With the hot 
fit system nothing acts to modify the efficiency of the adjustment previously fixed. 
The surfaces of contact, neither previously lubricated, nor subsequently glazed, as a 
result of the operation, have a very high coefficient of adherence. Also, the slight 
roughness of the resulting from the machining operations interlock, still increasing 
the adherence to a much higher extent, so high in fact that it is practically impossible 
using a press to extract from its shaft a mill shell correctly mounted by the hot fit 
method. It is necessary in fact to break the shell. 


Stbam Requibbments of Vacuum Paks. A. L. Webre. Proceedings of the Third 
Annual Conference of the Associatimi of Sugar Technologists of Cuba, 

In this article the problem is considered how the steam consumption by the 
pans can best be equalized for the various strikes. A case is taken for consideration 
of a 400,000 arroba (4620 long ton) house, having a commercial yield of 12*82 with 
mdadura or evaporator syrup at 86^ purity, working on the three boiling system in 
which the (7-augar is used for seed in the A and B strikes, pan conditions being :— 


Strike Molas8(;8 Sugar 

Strike. Brix. Purity. Purity. Polarization. 

A . 930 .. 80*0 .. 620 .. 96*0 

B . 94*0 .. 70*0 .. 48 0 .. 96*0 

C . 95 0 .. 58 0 .. 30-0 .. 87*0 


Steam consumption of the A pans is 42,200; of the R, 16,700; and of the C, 
13,700 ; a total of 71,600 lbs. per hour. It is assumed that there are five 12 ft. pans, 
all of the calandria typo, the capacities being 1264 cub. ft. for the grain strike, 
1235 for the A, 1216 for the J5, and 1264 for the O. Performance curves are xdotted 
for the 12 f<. pans in question, those showing the varying rates of evaporation as well 
as the steam consumption for each strike. Having this information, a time-table is 
drawn up having as its object the minimum amount of steam variation throughout. 
These pan curves show in the first place the great difieronce in the steam consumption 
between the beginning and the end of the strike ; and in the second place that the 
different strikes liave very different steam consumptions, depending apparently on 
the purities and viscosities of the massecuites being elaborated. Thus for grain 
strikes, the peak of steam consumption is 43,500 lbs. per hour; and the valley, 
9500 ; for A strikes, peak 35,000, valley 16,000; for B strikes, peak 23,000. valley 
9000 ; and for C strikes, peak 18,000 ; and valley only 800. In each case, the peaks 
are attained in every case shortly after the beginning, and the valleys at the very end. 

This schedule-timing for the starting up and finishing of the pans was planned 
by the author as carefully as could be, yet immense variations from the average of 
71,600 lbs. per hour were experienced, the maximum being 93,000 and the minimum 
32,000, that is a variation corresponding roughly to about 2000 B.H.P. If the worst 
possible conditions were to obtain when the five pans reached their x^oak at the same 
time, this would mean 164,600 lbs. per hour, corresponding to about 6000 B.H.P. 
In making up the schedule, one must first consider the heavy load made up of grain 
strike and A strikes, 1 of the former, and 17 of the latter. No. 1 and No. 2 pans 
make A strikes only, and each pan is scheduled to make 9 strikes per 24 hours, or 1 
every 2 hours and 40 mins. When grain is being made in No. 4 or No. 5 pan, one of 
the A pans is down for one cycle for the available meladura is needed to make grain, 
so that there is no work for this A pan at this time. This also enables one to take 
care of the heavy graining load with the steam normally available for the A strike. 
Thus every hour and 20 mins, there is started either an A strike or a grain strike. 
The B strikes, of which there are about six, should have steam turned on at the precise 
moment when steam is shut off one of the A pans. This compensates a peak with a 
valley, and thus smoothes out the curve. In the same way the O strikes, of which 
there are four, should also start at the precise moment when steam is shut off an 
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A pan. It is unnecessary to emphasize that B and C pans must not start simul^ 
taneously* in fact no two pans must ever start at the same time. This schedule 
assumes syrup taken from the evaporators at 64°Brix. One must remember that it 
takes four times as much steam to evaporate mehdura in the pans as it does in the 
quads. If this density drops to 60°, the differences in the steam consumption of the 
pans will be 32,000 lbs. per hour, or 60 per cent., or nearly 1000 B.H.P. Boihback 
molasses must not be diluted for the same reason, and any dilution below 60°Brix 
involves additional steam expense. Probably the best investment any factory can 
make, and it is not a large one, is to put a good recording steam flow-meter, which 
will indicate how much steam is being used. 


CoMPABisoN OP THU Mmi. WoBK OP Onp Estate with That op Anothbb. J. R. 
Mayo, Jr. Proceedings of the Third Annual Conference of the Assodation 
of Sugar Technologists of Cuba, 

It is known that the milling coeffioient of tandems is not a sufficiently acciirate 
base to establish comparisons. The sucrose extraction, expressed in per cent, 
sucrose in cane, in addition to leaving one ignorant with respect to the fibre in the 
cane, which is such a decisive factor in the possible extraction, is a qualitative indi¬ 
cation of the work of the tandem, without including quantitative data of the grinding. 
Lacking a bettor basis for the more exact comparison of the work of one tandem 
with resj^ect to that of another, the author proposes to study the following method, 
which consists in the modification of the milling coefficient based on the ratio of the 
extraction obtained to the theoretical extraction obtainable : Let A = arrobas of 
cane ground in complete days ; D ~ diameter of rolls in inches ; L « length of rolls 

A 

in feet; and N = number of rolls; then, the milling coefficient will be : 


Extraction obtained being c, and theoretical extraction B, then the modified mUling 
A e 

coefficient is : theoretical extraction E may be token in each case, 


from a table such as that shown on page 237 of Nokl Deebb’s “ Cane Sugar,** 
including therein as many intermediate values os desired and assuming an amount of 
fibre in final bagasse sufficiently high to allow the proposed formula to show a result 
thus far never obtained by any tandem. Although purely empirical, the author 
believes it will be useful in lieu of anything better. Nokl Deebb’s table, indicates 
theoretical extraction on the basis of the fibre in the cane, the fibre in the bagasse 
and the imbibition water used, assuming perfect distribution of the latter. It might 
be objected that the proposed formula is more a means for knowing the efficiency 
of the maceration, rather than the efficiency of the grinding itself ; but all are aware 
that after the first two or three mills the bulk of the work done depends precisely on 
the efficiency of maceration. 


Application op Activated Cabbons to Sxtoab Repining. J. P. Foster. Reports 
of the Association of Hawaiian Sugar Technologists for 1930. 

In order to arrive at an understanding of the limitations as well as the capa¬ 
bilities of decolorizing carbons, it will be necessary to bear in mind some fundamen¬ 
tal statements (due to Chaney, Ray and St. John) : The adsorptive power of 
carbons for particles bearing an electrical charge is diminished if the carbon bears a 
charge of like sign and increased if the carbon is oppositely charged. (2) An active 
carbon may be neutral, or may readily b€»come positively or negatively charged by 
the adsorption of hydrogen or hydroxyl ions from solution. (3) The carbon may bo 
caused to assume the desired electrical charge prior to its introduction into any given 
solution or liquid. (4) The fact that a given carbon is electrically charged does not 
influence its adsorptive capacity when it happens to be re-acting toward neutral 
particles, but becomes of decided moment when it is employed to adsorb particles 
which do carry an electrical charge. Add to these statements the fact that the 
imtmal colouring matters found in almost all industries including sugar are usually 
basic, we understand why an acid carbon is usually used for sugar liquors. When the 
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deoolonzizijg' power of the carbon falls off, it is supposed that its capillary system is 
dlled, and that it should then be put through some process of revivification. But the 
probabilities are that the carbon has reached a state of electrical equilibrium long 
before the pores are clogged, and that if the electrical potential were ^stored the 
carbon would be given a new lease of Hfe, much more service being obtained from it 
before revivification were actually necessary. Owaga fovmd that a considerable shift 
of the ISO -electric point in a carbon may be effected by varying degrees of heat during 
activation. 

It was once thought necessary to work with an acid liquor, but one now knows 
that a pH of 7*0 or higher can be used, so long as a sufficient potential is maintained 
between the carbon and the ionized colloids present. The problem of working with 
an acid carbon does not seem to be serious if due consideration is given to the charac¬ 
ter of the acid einployed. There are several excellent carbons activated by phos¬ 
phoric acid, the acid reaction of which is due to this acid; but the invertive action of 
phosphoric acid is only 1/18 that of hydrochloric acid. Nor is there any reason why 
the temperature should exceed 40®C. Opponents of the carbon refining process have 
entirely overlooked the fact that inversion losses in the bonechar house are usually 
around 1 per cent. Another argument is that “elimination” by carbon is less than 
by bonechar. Pound for pound the elimination of carbon may be better than by 
char ; but because the quantity of char required is from 76 to 200 times greater the 
elimination in the char-house is proportionately greater. This is true as far as it goes 
but a most important factor is overlooked. Due to the long continued and heavy 
washing to which the char is subjected, the water-reversible colloids are completely 
washed out of the char, and only the water-irreversible colloids are retained through¬ 
out the washing process. Inasmuch as the water-irreversible colloids, which consti¬ 
tute up to 60 per cent, of the total, are the most objectionable, and €ure all returned 
to process by way of the sweet-waters, it would seem that the supposed superior 
elimination by char is not as important as the char advocates would have us believe. 
Lastly the author argues for research work to be undertaken in Hawaii for the 
purpose of developing a carbon process best adapted to the needs of the sugar 
industry there. 

Decomposition op the Reducinq Stjoabs in Alkaeine Medium dubino Suoab. 
Manupactubb. K. Douwes Dekker. Paper read before the Third Con-- 
gress of the International Society of Sugar Carve Technologists, held in Jam, 
1929 (here abridged). 

Decomposition of the reducing sugars occms as soon as the juices become slightly 
alkaline, that is at a pH above 7, this change being accompanied by a decrease in 
the copper reducing value, and an increase of colour, total acidity, and calcium salts. 
One of the first reactions that takes place as soon as a hexose sugar is added to an 
alkaline medium is a mutual conversion; and whether one starts with glucose, 
fructose, or mannose there is formed in every case a mixture of the three sugars in 
equilibrium. This conversion was first called attention to by Lobby de Bbuyn 
and AiiBBBDA van Ekenstein, i who also found that two other sugars are formed, 
namely 2-ketose, termed pseudo-fructose, and a mixture of 3-ketohexoses, known as 
glutose. Glutose is absent in fresh raw juice, having been shown by the present 
author to be formed diu'ing manufacture, finally to accumulate in the molasses to 
the extent of 6 to 12 per cent. Usually the content of reducing sugars in molasses 
IS calculated from the reducing power with the aid of a table applying to pure glucose 
or pure invert sugar, giving a result of 20-30 per cent, of total invert sugar. But as 
IS result includes a product with only half the reducing power of invert sugar, there 
must be present a percentage of reducing sugars higher than is calculated. Conse¬ 
quently aU figures giving the content of invert sugar in molasses are about 10-20 
per cwt. too low. This fact must be remembered always when theories on the ex- 
^ austion of molasses are based on determinations of the solubility of sucrose in 
mvert su^r solutions. 

Turnmg now to the acids formed as the result of increasing the alkalinity and 
Ji e temperature, strictly speaking one should never carry the pH above 7, nor should 

^ ilee. des Tmt>, Ckim, Pays-bas, 18ft6, 14,166,^087^896,1^12 • 1897, 16,^* 262, 2W. ~ 
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the temperature be raised, which of course is impossible in practice. Glucose decom¬ 
position must be expected to a greater or less extent, though it is desirable to to the 
conditions under which it is as slight as possible. A reaction can be retarded by 
adding a negative catalyst, and practice appears to have found such a substance in 
sulphur dioxide and its salts. One molecule of glucose may give rise to one of 
saccharinic acid and to 2 of lactic acid ; and if it is possible to direct the reaction in 
such a way that the first acid is formed instead of the second the total quantity of acid 
may be reduced to 50 per cent. Saccharinic acid may influence analytical results. 
It and its salts show a slightly negative optical rotation, whereas the lactone shows a 
positive one about IJ times as great as does sucrose. By acids the salt is slowly 
converted into the lactone form, the consequence of which is that the sucrose will be 
found too low. Saccharinic acid is present in cane molasses. Lastly, the author 
considers tlie amount of decomposition suffered by reducing sugars in the factory. 
Java mutual control returns indicate for 1912 differences from 10*4 to 43*7 for car- 
bonatation, 4*2 to 38*4 for sulphitation; and 1*1 to 37-7 for defecation factories. 
These figures show considerable differences from factory to factory. It is just such 
differences under Varying conditions that make it desirable for the factors to be 
studied, so that all may attain to the lowest decomposition possible. Work is now 
being done at the Java Experiment Station, Pasoerooan, on the subject. 

Removal or Colloids with Bentonite. R. E. Lothrop and H. S. Paine. Paper 
read before the American Chemical Society {Sugar Division)^ Cincinnatti Meeting, 
Cataphoresis moasuremonts show that the colloidal particles of most honeys are 
positively charged and tliat reversal of the charge can be brought about by in¬ 
creasing the pH of the solution. An iso-olectric point is reached when the particles 
show no charge, and at this point maximum precipitation of colloidal material takes 
place. Determinations of the iso-electric point gave very nearly the same val\ie, 
namely pH 4*3. Above this the colloidal particles are negatively charged, and below 
positively. Coagulation of colloids can be brought about by the addition of Bentonite, 
a colloidal clay whoso yjarticles are negatively charged. The action is one of mutual 
precipitation of oppositely charged colloids, and results in a brilliantly clear honoj% 
which is lighter than the original honey in colour. This process for “ clarifying ’* 
honey promises to be valuable as a means of bettering the quality of some low-grade 
honeys.— Wood Sugar Production by the Bbrgius Process. Erich Gundermann. 
Cen;tr,Zuckerind.t 1930, 38, 593-597. The possibility of using a small amount of hydro¬ 
chloric acid fqr conversion, and of being able to recover that not utilized, are two 
main points of superiority of this process compared with others making wood sugar, 
the main steps being : Subdividing and drying the wood ; its “ diffusion ’* with HCl 
for the hydrolysis of the sugars ; evaporation and HCl recovery ; and desiccation of 
the syrup. A powder is obtained containing ; water, 13-15 ; pure carbohydrates 
(glucose, mannose, xylose, galactose, etc.), 70 per cent.; other digestible organic 
substance, 7-10; and ash and indigestible organic matters, 7-10 per cent. Its sweeten¬ 
ing power is not comparable with that of sucrose, but as a cheap carbohydrate for 
animal foods it has possibilities when higher sugar prices prevail.— Preparation or 
Asbestos for Use as a Laboratory Filter-Aid. J. F. Brewster and F. P. Phelps. 
Ind, db Eng. Chem., 1930, 2, No. 4, 373. Purified asbestos is a suitable medium for 
the clarification and filtration of turbid sugar solutions for colorimetric analysis, 
in that it causes little or no modification of the colouring matter and no loss by 
adsorption. Colloidal impurities along with iron oxide are removed and the material 
otherwise purified as follows : 26 grms. are boiled for 30 mins, with 260 o.c. of sodium 
hydroxide sp. gr. 1*284 using a nickel or iron vessel, or Pyrex round flask; filtered 
hot by suction; washed repeatedly with hot water; transferred to a fiask; heated 
with 260 c.c. of HCl, sp. gr. 1*20 and 26 c.o. of nitiio acid, sp. gr. 1*42 for 30 mins, in 
the water-bath, filtered by suction as before, and washed repeatedly with hot 
distilled water until all acid is removed. It is lastly dried in an oven at I10°C., and 
stored in clean glass container. J P O 
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UNITED STATES. 

Obystallizeb. William G. Hall (assignor of one-half to Roy C, Pitcairn, of Honolulu, 
T.H.). 1,769,779. July 1st. 1930. 

It has been found in practice that by operating a crystallizer only partly filled 
with massecuite and permitting the stirring apparatus to operate approximately 
half in and half out of the liquor, crystallization takes place much more rapidly than 
when the crystallizer is filled to capacity and the stirring apparatus is completely 
submerged in the liquor. While this results in expediting crystallization, the 
advantage is somewhat offset by the reduction in the output of a given crystallizer 
which is operated at only about half capcwjity. The present invention is designed 
to provide a crystallizer of the stirrer type that will maintain the proper circulation 
of the liquor in the tank and will also include the advantageous operation of 
the partiaUy submerged stirrer, which picks up the liquor from the tank, carries 
the same through the air above or in the upper part of the tank and drops 
it back in the form of thin sheets or streams into the tank, thereby effecting 
the rapid and uniform cooling necessary to expedite the formation of the 
sugar crystals. A relatively simple form of apparatus involving the invention 
is shown, in which 1 represents the tank of the crystallizer, which is provided 
with an open top. Journaled in bearings 2, 2 in the lower part of the tank 
is a horizontal shaft 4 carrying a helical stirrer 8, preferably in the form of 
a sheet metal strip attached to the shaft at inieivals by means of radial arms 6 
and clamping collars 7. Mounted in similar journal bearings 3 located near the 
top of the tank is a second shaft 10 which carries a second stirrer and liquor ele¬ 
vator, which, as shown, is made of a strip of T-iron or two sections of L-iron connected 
together to provide relatively extensive surface areas, which, in passing through the 
liquor, will pick up and carry portions of the liquor into the air above and drop the 
same in tliin streams or sheets back into the tank. The two helical stirrers are so 
disxiosed that the successive curved portions thereof intermesh as the stirrers rotate 
and uniform rotary motion is imparted to eacli by suitable gearing, exemplified in 
the present case by intermeshing gears 14 and 15 of the same size, the gear 14 being 
driven by a worm 16. In operating the cr^^stallizer, the tank is filled to capacity, so 
that the lower helical stirrer operates m completely submerged relation, while the 
upper stirrer is only partly submerged, so that, as tho liolical blade rotates, it operates 
to pick up portions of the liquor, pass the same tlirough the air and drop it in the form 
of thin sheets or streams back into the tank, with tho result that tho liquor is rapidly 
and uniformly cooled and tho crystallization of the sugar therein cornmonsurately 
expedited. Instead of forming the helical portion of the upper stirrer of a T-cross 
section, as shown, tlio helical member may be formed of a series of spaced parallel 
blades or strijis 13 with their edges normal to the axis of rotation, which will largely 
increase the lifting and carrying capacity of the stirrer blade and insure the liquor 
being dropped from the stirrer, as the latter passes through the air in the form of thin 
sheets or streams, which will still further accelerate tho imiform cooling of the 
liquor. 


Baw StroAB CoNVKYOR (BiNNiNo Raw Sugab fbom Bags at Refineries). William 
H. Hoodless, of Philadelphia, Pa. 1,764,100. June 17tli, 1930. 

Raw sugar reaches the refinery in cargo lots in steamships. Tho practice 
prevailing at refineries is to store this sugar in bulk in large bins, romoving it from the 
bags before storing it. From the bins it is withdrawn as needed for the processes of 
refining, Usually the raw sugar bins are placed above tho ground floor of the refinery. 
The place of unl oading the bags from tlie ship or car is generally at quite a dis tanc e 
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from the bins. Heretofore these bags containing the raw sugar were carried by 
travelling cranes or even by hand trucks to the mouth of a bin. The cord closing 
the mouth of the bags was cut by hand, and the bags lifted by main strength and 
emptied into the bin. The bags, which are customarily of a few standard sizes, are 
all heavy, and the work of lifting them is exhausting and slow, and requires many 
hands. Men frequently break down when employed at this work. By the inventor’s 
device the bags are received by his conveyor first on a feeding apron, which is power 
driven, the movement of which is imder the control of an operator who can stop 
or cause it to move independently of the movement of a main conveying apron, 
which is normally in continuous movement. This feeding apron furnishes means for 
distributing the bags singly or in convenient groupings along the main apron and is 
located at a convenient place in practice near the receiving end of the main apron for 
this purpose. The bags usually must be deposited on the feeding apron in irregular 
heaps, and as the conveyor will work more efliciently when the bags are distributed 
along the main apron fairly evenly, the value of the feeding apron is apparent. The 
main apron carries the bags that it receives from the feeding apron to the vicinity of 
the bins, and, at this point, the bags are gripped near their bottoms by movable 
carriers, while they are lying on the main apron, and are drawn over a down¬ 
wardly inclined surface; whereupon the bottom of bag is lifted gradually by the 
carriers, the sugar being emptied from each bag as its bottom is lifted, until the bag 
is emptied. The empty bag can then be disengaged from the carrier. The inclined 
surface is furnished, in practice, by an auxiliary apron placed adjacent to the main 
belt. This auxiliary apron can form the bottom of an inclined chute down which 
the sugar will flow. The discharged sugar passes down the inclined apron. This 
arrangement of the inclined apron and bag carriers obviates the jarring that other¬ 
wise would happen, were the bags’ weight thrown upon the bag earners suddenly at 
the discharge end of the main apron. The conveyor substitutes machine work for 
the heavy labour of unloading and hastens the carrying and storage of raw sugar. It 
obviates considerable crude, expoxisive and dangerous agencies like the long distance 
travelling cranes, and the labour required to be performed manually with it in use is 
directive, the hardest labour being occasional manual adjustment of the bags upon 
the main apron, which is many times easier than lifting the bags. 


Pboduction or Gbantjlated from Beet J xjicb and Raw Cane Sugar. Rudolph E. 

Pospisil (assignor to Edmund Kurek), of Chipj^ewa Falls, Wisconsin, U.S.A. 

1,772,911. August 12th, 1930. 

Objects of the invention are stated to bo to operate over an extended season, 
thus prolonging the usual length of the beet campaign ; and to produce white granu¬ 
lated from raw cane without the use of bonechar filters. It is an amplification of a 
process covered in a previous specification.' For obtaining the first strike of white 
granulated sugar, second green syrup obtained from a later stage in the process 
contained in tank 1 is drawn into the mixer 2 containing raw cane sugar, is mixed, 
but not thinned. This massecuite is pumped to mixer 3, where it meets high raw 
beet massecuite from pan 14 corresponding with one of the vacuum pans of the 
prior patent using water action to expel impurities and raise the purity of the masse- 
cuite. The cane and beet massecuites mixed in mixer 3 are passed through cen¬ 
trifugal 4 ; crystals testing 98° purity are melted in 6 to 30° Bd. and pumped to sul¬ 
phur station 6, where fresh beet juice is added. These are mixed together, bleached, 
and neutralized and passed through mechanical filters 7 into tank 8, from which 
they are drawn into vacuum pan 9 and boiled to a massecuite. This massecuite 
is dropped into mixer 10 and then into centrifugal separator 11, where it is washed 
with pure water and the crystals dried in 12 to produce the first strike pure granulated 
white sugar. The second green syrup from centrifugal separator 4 is pumped to the 
tank 20, to be used for the next raw strike and the first green syrup from centrifugal 
separator 11 is collected in tank 13 to be used in the 2nd strike. For obtaining the 

1 XJ.S. Patent, 1,852,084; 1021, 68. 
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2 nd strike of white granulated, green 85nnip is pumped from tank 13 into pan 14, 
with blank sugar from the last strike of the process and also second green syrup 
from tank 20, mixed together in vacuum pan 14 to form crystals and boiled to 
massecuite with rapid water injections. This massecuite is dropped to mixer 3, 
after which the course is as shown in the drawing. The first green syrup from the 
2 nd strike and sugar from the blank strike will meet together in tank 13 and be 
pumped to vacuum pan 14 for the third strike. There is also pumped to this vacuum 
pan from tank 20 the second green syrup from the 1st and 2nd strikes. These 



syrups are boiled together in the vacuum pan 14 and are subjected to tlie water 
injection repeatedly until the massecuite is finished and it is then dropped into the 
mixer 3 after which operations are as shown in the drawing, the 3rd strike of white 
sugar thus being completed. The first green syrup from the 3rd strike is collected in 
tank 13 while the second green syrup together with second green syrup from tank 20 
is pumped to tank 19 from which it is drawn into vacuum pan 14 for the blank 
strike. Here it is boiled to a density of 93 to 94°Brix. This massecuite is dropped 
into crystallizers 16 to remain for approximately 6 days to be crystallized, being then 
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dropped into mixer 16 and through the centrifugal 17 to separate the crystals which 
are melted in melter 18 to 30° to constitute the blank sugar conducted to tank 13 
to meet the £rst green syrup for use in the second and third strikes. This blank sugar 
is dark and is repeatedly melted and continually boiled over again for high raw 
massecuite. The molasses from the blank strike is drawn into tank 19 where it 
meets with the second green syrup from the 3rd strike and with the second green 
syrup from the first and second strikes, from the tank 20, and this mixture is boiled in 
vacuum pan 14 to repeat the blank strike again and again, the purity of the molasses 
being raised by the addition of the green syrup to permit the recovery of additional 
blank sugar to be worked into the process for producing white graniilated sugar as 
described. 


Pboduction, Application and Revtvipioation op Activated (Dbcolobtztng) 
Cabbon. (A) Hans von Halban and Oskar Schober (assignors to the 
Metallgesellschaft, of Frankfort-on-the-Main, Germany). 1,744,341. August 
26th, 1930. (B) Oscar L. Bamebey, of Columbus, Ohio. 1,774,685. 
September 2nd, 1930. [C) Richard Threfall, of Birmingham, England. 

October 7th, 1930. (D) Edouard Urbain (assignor to Urbain Corporation, 
of Delaware). 1,778,343. October 14th, 1930. 

(A) An active carbon product containing from about 20 to about 90 per cent, of 
ash derived from the carbonaceous starting material, which ash is soluble in dilute 
hydrochloric acid. (B) The process of manufacturing decolorizing and adsorbent 
carbon, comprising carbonizing carbonaceous material, extracting soluble material 
therefrom with a solvent consisting of an organic nitrogen compound, heating the 
carbonized material with oxygenated gases to increase its porosity and adsorptive 
capacity, and removing ash constituents from the carbon. (0) A method of repro¬ 
ducing activated charcoal comprises heating charcoal with sulphur, subsequently 
treating the charcoal to remove sulphur and finally heating the charcoal in an atmos¬ 
phere of hydrogen at a high temperature. (D) A method of activating carbon com¬ 
prises the step of treating the carbon at a temperature above 360°C. with phosphorus 
vapours. 


Beet Habvesteb. David E. Feltman, of Ottawa, Ohio. 1,779,308. October 2l8t, 
1930. A beet harvesting machine comprises a j>air of side frame bars having inter¬ 
mediate horizontal portions merging at their rear ends in downwardly and rear- 
wardly inclined extensions and at their forward ends in a horizontal ring, a receptacle 
between the extensions, an axle bar across the extensions merging at its end in up¬ 
rights terminating in outwardly directed journals, wheels on the journals, a ring rotat¬ 
able in the first mentioned ring, standards dex)ending from diametrically opposite 
points of the second mentioned ring, an axle on the lower ends of the standards, a 
frame fixed to the second mentioned ring and projecting beyond the rings, a trough 
rockably mounted in tlie frame, digging means at one end of the trough, conveyor 
means in the trough, means for tilting the trough, wheels on the axle, and means 
operatively connecting one of the second mentioned wheels with the conveyor means. 
—Pboduction of a Febment. Wincenty Mata&a, London. 1,781,788. November 
18th, 1930. A process for the production of a ferment for the fermentation of the 
Jiqueous saccharine extract from waste vegetable raw material containing sugar 
which comprises treating said waste vegetable raw material to obtain an aqueous 
extract, supplying approximately 12 per cent, of alcohol to said extract, inoculating 
said extract with a small quantity of alcohol-producing ferment, and then progres 
sively adding to said extract sugar from another source to propagate said ferment 
while maintaining sugar concentration characteristic of said vegetable material and 
alcohol concentration approximately constant, and stabilizing the ferment so prop¬ 
agated with alcohol, glycerine and a weak organic acid. 
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United States. 

{WUkU * Otay.) 


(Total of 2,240 lbs.) 

1030. 

Tons. 

1920. 

Tims. 

Total Beoeipts, Jan. Ist to Kov. 22nd . 

2,381,291 

3,208,822 

Baliveries „ . 

2,672,319 

2,864,861 

Meltings by Befinen „ „ . 

2.690,074 

2,752,660 

Exports of Refined », ,, . 

42,000 

81,000 

Importers* Stocks, Nov. 22nd.. 

146,243 

462,192 

Total Stocks, „ .. . 

288,082 

619,127 


1029. 

1028. 

Total Consumption for twelve months . 

6,810,980 

6,642,636 


Cuba. 

Staxehekt or Exports and Stocks or Sdoab, at October 31st. 


(Tons of 2,240 lbs.) 

1028. 

Tons. 


1020. 

Tons. 

1980. 

Tons. 

Exports . 

.. .. 3,188,371 

.. 

4,266,692 .. 

2,366,976 

Stocks .. 

.. .. 469,519 

• • 

374,364 .. 

1,007,346 


3,647,890 


4,641,056 .. 

3,363,322 

Local Consumption. 

.. .. 60.130 

-- 

93.960 .. 

69.628 

Receipts at Ports to October 3Ist. .. 3,708.020 

•. 

4,735,006 .. 

3,432,660 

Habana, October 31df, 1930. 



J. Guma.— 

-L. Mejbr. 

Beet Sugar 

Production 

of 

Europe. 


In Raw 

Value and Metric Tons. 


(F, 0, Licht^a 

Eatimate of November 30f^, 1930). 



1930-31. 





8rd estimate. 


1929-30. 

1928-29. 


Tons. 


Tons. 

Tons. 

Germany . 

. 2,425,000 


1,966.782 . . 

1,861,263 

Czecho-Slovakia . 

. 1,160,000 


1,022,116 .. 

1,042,948 

Austria. 

. 140,000 


120,391 .. 

107,322 

Hungary . 

. 225,000 


246,831 .. 

220,062 

France . 

. 1,126,000 


909,622 .. 

903,075 

Belgium . 

. 276,000 


262,048 .. 

279,290 

Holland. 

. 300,000 


264,871 .. 

319,937 

Denmark . 

. 166,000 


134,300 .. 

170,000 

Sweden. 

. 170.000 


121,404 .. 

160,860 

Poland . 

. 760,000 


928,776 .. 

766,889 

Italy . 

. 416.000 


416,169 .. 

367.334 

Spain. 



273.966 .. 

262,000 

Dantzig. 

. 40,000 


30,000 .. 

30,000 

Jugoslavia. 

. 96,000 


131,639 .. 

129,000 

Boumania. 

. 120,000 


82,230 .. 

130,000 

Bulgcuria. 

. 66,000 


41.007 ,. 

29,870 

Switzerland . 

. 7,000 


7,000 . . 

7,000 

England, Scotland, and Wales . 



331,116 .. 

222,590 

Irish Free State ... 



21,100 .. 

22,600 

Finland. 

. 3,000 


2,814 .. 

3,387 

Latvia . 

. 7,000 


3,339 .. 

2,000 

Turkey . 



6,360 .. 

4,000 

Europe without Russia . 

. 8,266,000 


7,311,860 .. 

7,021,327 

Russia . 



960,000 .. 

1,446,000 

Europe including Russia . 


.. 

8,261,860 .. 

8,467,327 
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United Kingdom Monthly Sugar Report. 


Our last report was dated llth November. 

The Markets have been rather unsettled during the period \mder review. 
Although the Cuban Senate definitely passed a Bill to segregate 1,600,000 tons under 
the Chadbourne plan and the Cuban American deputation came over to Europe, 
considerable doubt was felt in sugar circles as to whether an international agreement 
could be reached. 

However, during the last few days Cuba has come to an understanding with 
Java in Amsterdam and a conference with the European producers is opening in 
Brussels to-morrow. Java apparently is limiting her exports to 2,300,000 tons and 
will segregate ' 600,000 tons to be marketed over the next five years. 

Cuba at the same time agrees to restrict her crop to 3,670,000 tons. It is 
rumoured that the principal markets in Europe are all willing to reduce their sowings 
next year, but the essential problem of fixing the exporting quota for Germany, 
Czecho-Slovakia and Poland will present considerable difficulties. 

The London Terminal Market on the whole is lower than a month ago, but 
considerable business has taken place. December fell on liquidation and at one 
moment touched 4s. 6d., but to-day it hai r^jovarai to 6«. 2d., March moved from 
6s. ejd. to 5s. lOJd. to Os. 6d., May from Os. 9Jd. to Os. Id. to Os. 7d., August from 
7s. OJd. to Os. 4d. to Os. lOd., whilst December, 1931, moved from 7s. 2Jd. to Os. 7Jd. 
to 7s. 2d. ——«--~- 

The White Terminal Market has been stagnant and very little business trans¬ 
pired. The latest prices are :— 

DECEMBER MARCH MAY AUGUST 

Haw . 6s. 2d. .. Os. 5d. .. Os. 7d. .. Os. lOd. 

White .... 78.9d. .. 78.10ld... 8s. 1 Jd. .. — 

Refined has been very slow of sale and the trade have continued to exist on 
minimum purchases. The Refiners made a series of reductions at 3d. per cwt. on 
each of the following dates, November llth, 18th, 19th, 20th, 22nd, but on December 
1st they advanced their price by 3d. per cwt., the latest prices being No. 1 Cubes 238., 
London Granulated 19s. 4 Jd. 

Home Grown Factories moved their prices in sympathy with the Refiners and 
their latest prices are 18s. Od. to 19s. 3d. according to factory and delivery. 

Business in Raws is still confined to small lots of Cubans and Perus and Mauritius 
at 6s. l}d. to 6s. c.i.f. 

There is no fresh news from Cuba, but offers are very scarce. 

With regard to Europe the crop is better than previously expected and Light 
has increased his estimate for Russia by 240,000 tons and other European markets by 
270,000 tons. His total to-day, including Russia, is 10,255,000 tons, against last 
year’s production of 8,262,000 tons. 

21, Mincing Lane, Arthur B. Hodge, 

London, E.C.3. Sugar Merchants A Brdeers. 

9th December, 1930. i 
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